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THE NEXT TWENTY-FIVE YEARS* 


BY hey. OLUARTL 
Forester, U. 8. Forest Service 


»BHE groundwork for forestry has 
| em been laid. We cannot claim 
ig more. 


In retrospect we see the national forest 
system well entrenched with a steady 
advance in the protection, administration, 
and development of the national forests 
and yet markedly lacking in capital in- 
vestments and in their influence upon the 

general forest situation. We see ‘state 
- forest organizations functioning in prac- 
tically all forested states, grappling with 
the fundamental needs of the state forest 
requirements. We see private owners of 
forest lands increasingly conscious of the 
exhaustibility of the forest resources but 
for the most part indifferent or claiming 
- impotence, without public assistance, in 
- applying necessary safeguards against de- 
structive forest practices. We see the 
acreage of non-productive forest lands 
increasing and augmented by an expand- 
ing acreage of marginal and submarginal 
agricultural lands with forest potentiali- 


+Written following the celebration on 
February 1, 1930, of the twenty-fifth anni- 
versary of the creation of the Forest Service. 
—Eb. 


ties. We see the general public slowly 
responsive to the urge for more and 
better forest practice. 

Forest administration and protection 
will undergo a severe test in the next 
twenty-five years. So will professional 
foresters. Notwithstanding the marked 
advance steps taken in national and state 
forest organization, in organized forest 
protection and comprehensive plans for 
forest research, and in the codperative 
relationships between public and private 
agencies for the promotion of forestry, 
nothing short of a decided trend toward 
balancing the forest budget of the nation 
will satisfy the public need and expecta- 
tion. It is inconceivable that as a nation 
we progressively accumulate extensive 
areas of non-productive land. It is also 
inconceivable that we shall continue ruin- 
ing land productivity by abusive forest 
practices over extensive areas. 

As we enter the second cycle of organ- 
ized public forestry, foresters face the 
test not only of efficient administration 
and protection of public properties but 
also of the success with which they cope 
with the curtailment of land spoliation 
through abusive forest practices. 
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NATION-WIDE SOLUTION OF FOREST PRODUCTION 
PROBLEMS OF THE UNITED STATES 


By BURT P. KIRKLAND 
College of Forestry, University of Washington 


RESUME OF THE Forest SITUATION 


§%@ E ARE in the apparent position 
kg of possessing abundant produc- 
MS tive forest resources. There is 
a basic forest resource of 470 million 
acres of forest land, of which about 120 
million acres bear virgin forest. Forest 
growth is estimated by the U. S. Forest 
Service to amount to approximately 6 
billion cubic feet annually, while use 
amounts to about 18 billion, and the 
total drain to about 25 billion cubic 
feet. 

Any program of forestry should be 
based upon reasonable estimates of future 
forest requirements. This is, at pres- 
ent, a very controversial subject. Some 
authorities hold that future use of for- 
est products will decline. Due considera- 
tion to the accelerating pace of modern 
industry furnishes convincing proof that 
before our present industrial stride has 
slackened, near exhaustion of all natural 
resources, including the forest, will be 
brought about. Indeed, since the forest 
is one of the few renewable resources, 
and many other resources now relied 
upon by industry will be seriously di- 
minished within a relatively short period, 
it seems obvious that we shall rely in 
future to an increasing extent on the for- 
est. The fact that the United States, 
where modern industry has advanced 
most rapidly, consumes more than half 
of the forest products of the world, other 


than fuel, despite having only about one- 
sixteenth of the world’s population, is 
good evidence of the effect of modern in- 
dustry in this respect. Some uses, such 
as lumber, may decline, while others, 
such as pulp, paper, and textiles, con- 
stantly increase. There is, in fact, no 
doubt that requirements for forest prod- 
ucts will, in the future, exceed the re- 
sults of any program that can be exe- 
cuted, even if we use the utmost care in 
proceeding along lines tested in other 
fields so that they will be acceptable to a 
substantial majority of our people. 
Despite the obvious need for continu- 
ous production, our position has been 
rendered insecure by a discouraging 
blending of economic fatalism, ignorance, 
and indifference on the part of forest 
owners, unrelieved by ‘sufficiently vigor- 
ous action by statesmen and foresters. 
Professional foresters, too often lacking 
a deep understanding of the national 
problem and a firm will toward an ade- 
quate solution thereof, are open to cen- 
sure for failing to furnish constructive 
leadership to forest owners and the pub- 
lic. Extensive discussions of these prob- 
lems have occurred in government bul- 
letins, the JouRNAL OF Forestry, and 
the press in general, leading to clarifica- 
tion of the issue. Detailed consideration 
beyond the bounds of this article may be 
found in literature cited below (1, 2, 3, 
4, 5, 6). The evidence contained in 
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these discussions is ample to prove that 
unless radical improvement is made in 
our methods of handling forests, exhaus- 
_tion impends within a generation. 

Many students of this urgent problem 
believe its solution can be accomplished 
only by public ownership and manage- 
ment. We must not forget that this is 
only one of innumerable modern prob- 
lems pressing for solution by government. 
So great has the pressure become that the 
entire structure of government is under 
severe stress. Easing the burdens of gov- 
ernment means the utmost utilization of 
private initiative and activity. It is, 
therefore, necessary to consider the eco- 
nomics of private forest management be- 
fore intelligent allocation of responsi- 
bility can be made between public and 
private agencies. 


Economic PosITION OF PRIVATE 
ForESTRY 


Since good forest management is in 
essence only good business management, 
it is applicable at all stages of economic 
development, and does not await high 
stumpage prices and other evidences of 
forest exhaustion. 

In promoting effective forest manage- 
ment we are merely promoting the con- 
servation of capital values as against 
waste of those values. In the properly 
organized, continuous-yield forest, the 
writer estimates that capital values will 
be distributed somewhat as follows: 
Land 20 per cent, trees 60 per cent, 
improvements 20 per cent. Values in the 
virgin forest developed to the point where 
lumbering operations can begin show a 
similar distribution, except that the land 
is usually less regarded. The abuse of 
American forests has arisen through re- 


covery of only the merchantable timber, 
treated like a mineral resource. In this 
way, the land and improvement values, 
and much of the tree values, are thrown 
away by unwise use of the tree values. 

Successful forest management demands 
application of the same investment prin- 
ciples that are applied in other successful 
businesses, viz., to perpetuate the values 
which will earn as part of the continued 
investment, and recover values which 
will no longer earn satisfactorily. The 
land and improvement values are mostly 
incapable of recovery except through con- 
tinued use as part of the forest property. 
The chief knack of forest management 
consists in analysis of, and proper order 
of the recovery of, the tree investment. 
Methods of analysis are now available 
which amply show what trees and stands 
will yield profits only by holding for fu- 
ture cutting (6). It is now evident that 
even in the magnificent forests of the 
Pacific Coast, not over 25 per cent of 
the stands are capable of yielding profits 
by immediate cutting. The remainder 
may be expected to yield the same splen- 
did profits to the able forest owner who 
will hold for future cut, that the so- 
called unearned increment has yielded 
owners in the past 25 years. Why should 
any other conclusion be reached? 

The violation of these correct prin- 
ciples of cutting is at once the chief source 
of the ills of the lumber industry, and the 
cause of the wanton destruction without 
profit of millions of trees annually. The 
proper and universal application of the 
correct principles will reduce market 
over-supply, conserve present trees and 
stands sufficient for many years’ cut, and 
give ample time for new trees—the off- 
spring of those saved—to take their place 
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in the forest ranks. The trees not now 
valuable for cutting are thus the key to 
the conservation and increase of forest 
values and productivity. These trees and 
stands which have been, and are, so 
little regarded by many owners because 
of lacking present value, constitute in 
fact the greatest neglected investment op- 
portunity in America. 

Forest owners should proceed without 
delay to organize forest properties, 
wherever they exist, for continuous pro- 
duction, in a manner to absorb their due 
proportion of the huge capital now seek- 
ing investment. It is well known that 
billions of American capital now lie in- 
vested in stocks and other investment 
forms on the basis of less than 3 per cent 
interest yield (7). The diversion of a few 
billions of monied capital from the se- 
curity markets to actual forest investment 
would restore sanity to “ Wall Street ” 
and again send the economic life blood 
flowing through the forest communities. 
The stabilizing effect on permanent pros- 
perity would be incalculable. Recogni- 
tion of his opportunities by the private 
owner constitutes an outstanding item 
in our program. 


THE PrRocGRAM 


On the economic foundation thus 
briefly sketched must be erected the for- 
est program capable of successful execu- 
tion. Such a program should eliminate 
prejudice for or against public or pri- 
vate enterprise as such. It should provide 
for such blending of public and private 
action as will be at once politically and 
economically feasible, and of such scope 
as to surely provide the desired results. 
Public enterprise is necessary because 
much of our forest area has been so badly 


handled as to lack the trees necessary to 
make it productive at a sufficiently early 
date for private enterprise to succeed. 
Public action is also necessary to a cer- 
tain extent, to create favorable condi- 
tions under which private enterprise may 
function. 

The chief object of the program is to 
stabilize forest ownership in the hands 
of public and private owners who will 
consider the continuous care and produc- 
tivity of their forests as a permanent re- 
sponsibility. “The program to secure 
these results necessarily consists of sev- 
eral more or less codrdinate items. Of 
the measures necessary, the first three 
are considered to be of outstanding im- 
portance. 


FEDERAL ACTIVITY 


The federal government should spend 
50 million dollars a year for a period of 
at least ten years for acquisition of addi- 
tional forest land, together with replant- 
ing and construction of ample improve- 
ments to insure full forest productivity — 
on the acquired area and the existing - 
national forests. The development pro- 
gram should also give due weight to 
the subsidiary benefits of forests, includ-— 
ing flood control, game protection, and — 
recreation. : 

Our list of measures is headed by this 
item, because no other measure can se- 
cure such immediate results. Moreover, 
it is politically and economically suscep- 
tible of immediate execution. The fed-— 
eral government has ample financial re- — 
sources, and is already aware both in 
Congress and the Executive Depart- 
ments, of the urgent need. The Forest 
Service, with its trained personnel and— 
executive competence, is fully capable of — 


—— 
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executing this large program. The undue 
moderation of forest proponents should 
be permanently abandoned, and when 
‘requesting appropriations they should 
speak in convincing terms used by other 
comparable interests. To those who have 
considered this subject, insured forest 
productivity certainly seems to equal or 
exceed in importance such national en- 
terprises as the Boulder dam, Mississippi 
flood control, and other enterprises each 
of which concerns actually only a rela- 
tively small part of the nation. Continu- 
ous forest productivity concerns every 
citizen. 


EDUCATION 


This should come first, were it not for 
the slowness of the process in a field 
where time presses. Education must be 
relied upon to consolidate the gains 
which our first measure can accomplish, 
and build a firm foundation for state and 
private forestry. It is best considered 
under three heads. 

Within the Profession of Forestry. 
If the profession of forestry cannot lead 
in a wise national program, who can? 
Unfortunately, in too many individual 
cases the professional standards, presum- 
ably inculcated in the forest schools, fail 
to become firmly knit into individual 
character. When such individuals per- 
mit a venal surrender of their principles 
in working for private interests, the re- 
sults are deplorable, and the public 
money used for their education was 
wasted. The entire profession should re- 
examine its economic and cultural foun- 
dations. Those individuals who cannot 
then discover sufficient justification for 
professional conduct in the public in- 
terest should cease to label themselves 


foresters. When members of the profes- 
sion can show pride and loyalty to their 
calling, together with qualities of leader- 
ship in this field of national service, edu- 
cation of the private owner and the pub- 
lic can be efficiently carried on. 

Education of Forest Owners. This 
involves a campaign of education among 
all forest owners through their own as- 
sociations, and federal and state agencies, 
to secure recognition of proper cutting 
practice, with a view to no longer bur- 
dening the market with lumber from trees 
cut and manufactured at a loss, and of 
equal importance, the recognition of the 
high investment values of trees and 
stands so saved for future cutting. Only 
in recent years have data become avail- 
able to make such a campaign successful 
in all parts of the country. Particularly 
in the Pacific Northwest is the time ripe 
for such an effort. Aside from the crea- 
tion of centralized management, which 
is a very difficult project politically, this 
must be the main reliance for stabilizing 
conditions there. 

General Public Education. Publicity 
concerning aims and activities of the fed- 
eral forest program will be an important 
source of public information. School cur- 
ricula should give due place to considera- 
tion of the forest resources in such studies 
as geography, economics, etc., with the 
aim of cultivating pride in conserving 
forest products for the generations to 
come, and disdain for the ignorance and 
selfishness that have ruthlessly destroyed 
them. Children’s influence is mighty, and 
immediate. Public education must also 
be closely associated with all development 
of forestry by state and local govern- 
ments. 
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FINANCING FOREST INDUSTRY 


A financial institution of the character 
of the Federal Farm Loan Board should 
be created which will use collateral con- 
sisting of first mortgages on forest prop- 
erties, to secure large loans in the cheap- 
est money market, with the object of 
placing necessary capital in the hands of 
forest industry at interest rates enjoyed 
by industries capitalized in large units, 
and more recently by farmers, due to 
federal aid. No subsidy to forest industry 
is here contemplated. Federal aid in or- 
ganizing an institution of proper size, 
with an initial financial endowment to 
start doing business, is, however, neces- 
sary. Greeley showed that forest loans 
averaged about 7 per cent interest. This 
is as much as 2 per cent more than other 
large industries pay under normal condi- 
tions (7). This need has been little dis- 
cussed, but is of the first importance. It 
is obvious that no industry can success- 
fully pay an interest rate larger than its 
normal earning rate. The removal of 
this handicap would lift an unnecessary 
burden comparable to the whole cost of 
taxes if full use be made of the contem- 
plated loan agency. 

Of the three foregoing items, the most 
difficult is education of forest owners to 
their real opportunities. Efforts of the 
past have been somewhat discouraging, 
but at no time in the past have business 
men of all types so eagerly sought eco- 
nomic information, or considered the 
status of their industries as a whole so 
carefully. If the profession can equip 
itself to give the information in the 
proper form, conditions are favorable to 
its being received and acted upon. In the 
meantime, pending the process of general 
education, a great deal of firmness will 
have to be exercised by informed au- 
thorities. 
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RESEARCH 


Although it is probably true that more 
knowledge is already available than the 
average forest owner will have put into 
effect in the next half century, research 
can furnish information and fresh stimu- 
lus which the more advanced owners are 
ready for, and which, in many cases, can 
be put into effect on public forests im- 
mediately. Moreover, many forest facts 
can only be secured after many years 
of continued observations. 


TAXATION 


No program would be considered com- 
plete if this subject were omitted. After 
many years’ search for evidence of over- 
taxation of forest industry as compared 
with other industry, none has come to 
the attention of the writer. Recently an 
examination of report of the Federal 
Income Tax Division for 1926 revealed 
that for corporate industries state and 
local taxes on the lumber industry con- 
stitute a less percentage of total income 


than in many other industries, e. g., 


mines and quarrying. As these reporting 
corporations constitute the bulk of each 
industry, the percentages may be con- 
sidered representative. There is, how- 
ever, need of redistribution of taxes 
within the industry, with a view to col- 
lecting the bulk of the taxes at the time 
income is received, viz., at the time 
timber is cut and manufactured. When 
the industry asks frankly for this redis- 
tribution, and the public understands 
that it is not trying to shift its burden 
to others, necessary tax changes should 
be easily secured. 


STATE ACTIVITIES 


The states, generally speaking, have 
not built up effective and stable forest 
departments capable of effectively admin- 


—< 


- 


“e+ 


tnt ey 


NATION-WIDE SOLUTION OF FOREST PRODUCTION 435 


istering forest affairs, and in particular 
furnishing a full measure of fire pro- 
tection such as the city fire department 
provides. Many forest land owning 
states have yet to provide good manage- 
ment on the forest lands already owned. 
Unlike the federal government, whose 
agencies are fully capable of handling 
an immediate large program, state forest 
development can proceed only as fast as 
public opinion becomes sufficiently en- 
lightened to keep state forestry from 
functioning largely in the interests of 
local politicians. Its great importance 
consists not so much in the immediate 
volume of forest production realizable, 
for its development must necessarily be 
slow, as in creating a growing public 
consciousness of the necessity of forest 
perpetuation. 


COMPULSORY FORESTRY 


Federal and state authorities have been 
wise in the very cautious use of com- 
pulsory measures. If possible, they should 
be confined to such steps as compulsory 
fire patrol, assessment of the share of 
the cost of fire suppression on the land- 
owner, and other measures to prevent 
careless or indifferent individuals injur- 
ing the general welfare. In general 
avoidance of the advocacy of compulsory 
forestry throughout this program, the 
writer has adhered to the American tra- 
dition of free initiative and voluntary 
cooperation. 


FEAR OF PUBLIC OPINION 


Much of the forest destruction has 
been, and still is, caused by individuals 
trying to monopolize the lion’s share of 
the forest wealth of their communities, 
and cash in for a quick profit. History 
cannot fail to accord an ignoble place to 


these ruthless profit makers and de- 
stroyers of the nation’s wealth. Some of 
these will continue their depredations no 
matter what practices others adopt. Let 
us, in future, recognize such individuals 
and concerns, and hold them up to public 
scorn. Where large areas are annually 
devastated, local and national publicity 
should be given the persons responsible 
for the resource destruction. Why wait 
the verdict of history when the immedi- 
ate branding of these operators as social 
enemies can help save our forest re- 
sources? 

To those who may think this program 
complicated, owing to its many lines of 
attack, and to those who have a simple 
remedy to perform the cure, we answer 
that civilization and industry, like life 
itself, are complicated, and only through 
coérdination of many activities and agen- 
cies can the great problem of forest con- 
tinuity be solved for our country. 
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A FOREST POLICY FOR THE UNITED STATES 
By E. P. MEINECKE 


Office of Forest Pathology, U. 8. Bureau of Plant Industry, San Francisco, Calif. 


THE ARGUMENT 


HOTH the supply of timber and 
) the expected growth fall far 
) S44 short of the needs of the Na- 
tion. 


Devastation of productive forest 
land through forest fires and destructive 
logging, promoted by waste in the woods, 
in manufacture, and in use, is progressing 
at an alarming rate. 

The main difficulty in dealing with the 
decline of American forests lies in the 
chaotic condition of the lumber industry 
which controls four-fifths of the forest 
lands of the country. This condition is 
due partly to oppressive state taxation but 
mainly to internal disorders of an eco- 
nomic nature arising from land specula- 
tion and ill-advised financing in the past. 
The resultant over-production of lumber 
is particularly heavy in the Douglas fir 
industry, which in turn is largely re- 
sponsible for nation-wide overproduc- 
tion and consequent depression. 

It is admitted that private forestry, 
entailing heavy expenditures without in- 
come beyond the life of the present gen- 
eration, is possible only if the financial 
burden now depressing the industry is 
lightened and if special inducements are 
offered. 

{ Great diversity exists between regions 
and localities as to present and prospec- 
tive condition and productiveness, logical 
and probable use, taxation, accessibility, 
and relation to market, which make an 
attempt to treat all lands uniformly both 


unjust and impossible. Each case must 
be dealt with on its own merits. Private 
forestry is economically possible only on 
productive forest lands. 

The appeal to the private timber hold- 
ers for voluntary action has so far met 
with indifferent success, and there is 
little promise for betterment in the future 
from that source. The problem of a 
continual and assured wood supply is 
plainly a matter of national concern and 
cannot be solved by the lumber industry 
or by individual states, since it involves 
a responsibility to coming generations of 
all the states that rests squarely upon the 
national government. The interest of the 
United States in the productiveness of 
its forests is sufficiently great to warrant 
the offer of financial relief to such own- 
ers as take adequate steps to protect and 
perpetuate their forests, through reduc- 
tion in federal income tax, preferential 


‘ 


treatment in timber sales, and loans at a 


fair interest rate. Further relief must be 
expected from the much needed reform 


of state forest taxation. It is recognized — 
that private owners are entitled, in re- 
turn for state taxes paid, to a measure — 


of protection from fire and that it lies 
in the interest of the individual states to 


afford such protection and to foster by — 


all means the permanence of the lumber 


2 


industry and of the secondary civic 


and industrial developments dependent — 


upon it. 
The protection of the remaining for- 
ests, their conversion into young produc- 
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tive forests, and ultimately the care of 
these must be effected, in the main, 
through the relatively small number of 
private owners holding the largest per- 
centage of forest lands in the United 
States. 

Protection from fire, sanitation of the 
industry, and rational classification of 
forest lands constitute the first and most 
urgently needed steps to be taken. The 
field is then free for an attack on the sec- 
ond great group of problems, that of the 
silvicultural treatment of producing for- 
est lands to insure a maximum and con- 
tinued yield. 

The silvicultural activities of the U. S. 
Forest Service, under present limitations, 
consist of the single act of forest reju- 
venation through regulated cutting on 
timber sales. Owing to conditions in- 
herent in the system of timber sales on a 
stumpage basis, this rejuvenation is far 
from adequate from a silvicultural stand- 
point. Furthermore, the Forest Service 
is not empowered to care for the young 
growing forest and to increase its pro- 
ductivity for a second cut. The result 
is the creation of a wild, uneven, and not 
fully productive stand in which growth 
is left to chance. 

The Forest Service is not in a position 
to assume its natural leadership through 
the example of accomplishments on its 
own lands beyond the first step of partial 
rejuvenation. It is powerless to exert a 
moderating influence on the lumber mar- 
ket and therewith on the cut. 

The government owns a relatively 
small percentage of forest acreage and is 
overloaded with marginal and submar- 
ginal forest lands. The general tendency 
is to induce the government to increase 
these poor and unpromising holdings 
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through acquisition of cut-over lands by 
purchase or exchange. 

If the government is to fulfill its nor- 
mal function to provide for maximum 
production on its own holdings irrespec- 
tive of what is done on private lands it 
must own and manage a much larger 
acreage of high potential productiveness 
than it now possesses. The ownership of 
marginal and submarginal lands cannot 
strengthen it in its logical role as a regu- 
lating influence in American forestry. 


‘THE PROGRAM 


The program endorses the principle 
that vigorous action should be taken 
first on the problems that are most urgent 
and most promising of results. 

It is proposed to create a nonpartisan 
U.S. Council of Natural Resources, with 
subordinate boards, one of which is the 
National Board of Forestry. 


U. S. COUNCIL OF NATURAL RESOURCES 
The U. S. Council of Natural Re- 


sources (representatives of the Depart- 
ments of Agriculture, Interior, Com- 
merce, Navy, three leading specialists in 
national economics, three leading en- 
gineers as specialists in oil, water, and 
forestry) considers the national and in- 
ternational aspects of conservation and 
development of the great natural re- 
sources (oil, forests, and flood control as 
affecting natural resources) and decides 
on matters of policy. It has the right of 
initiative through its executive boards 
and the right of approval or veto in all 
matters of national or international im- 
portance. It is the court of last appeal. 


NATIONAL BOARD OF FORESTRY 


The National Board of Forestry, as 
one of the executive boards of the U. S. 
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Council of Natural Resources, is di- 
rectly responsible for the formulation of 
policies and plans for the protection and 
perpetuation of the forests in the United 
States. Its members are chosen from the 
Forest Service, state foresters, deans of 
schools of forestry, U. S. Offices of 
Forest Pathology and Forest Ento- 
mology, and the lumber industry, and it 
has power to deal and negotiate directly 
with the individual states and with pri- 
vate owners. It will devise and carry 
into practice plans and methods for for- 
est protection from fire, diseases, and in- 
sects, for prevention of destructive log- 
ging, for placing the forests as a whole on 
the basis of the sustained yield principle, 
for the perpetuation and improvement of 
the most promising forest lands. Its first 
duties consist in setting up definite rules 
embodying the minimum of protection 
from fire, insects, diseases, and destruc- 
tive logging on the basis of regional and 
local conditions and to recommend to 
Congress and to the states concerned such 
legislation as will be necessary to reach 
this end. Concurrently it will cause an 
expert survey to be made for the classifi- 
cation of privately owned forests and 
forest lands with regard to their prospec- 
tive use and value (wood products, pro- 
tection, water and flood control, scenery 
and recreation, grazing) to serve as a 
basis for the type and degree of protec- 
tion needed. 

A survey of the wood-producing hold- 
ings is indispensable for the segregation 
and grading of forest lands on the basis 
of productiveness, composition of forest 
cover, accessibility and economic condi- 
tions, both present and prospective, size 
and presumable life of operation. This 
classification will constitute the founda- 
tion for a system of minimum silvicul- 
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tural requirements. A rough grouping on 
the basis of productiveness is proposed in 
three classes, hereinafter referred to as 
Class A, Class B, and Class C. -Class A 
comprises forest lands of the better site 
qualities which promise reasonable re- 
sponse to such silvicultural measures as 
are economically possible in the United 
States. Class B comprises marginal lands 
of poorer sites and devastated lands of 
the Class A type with an uncertain fu- 
ture. Class C takes in submarginal lands, 
not promising forest production without 
excessive expense. 


FINANCIAL RELIEF 


The National Board of Forestry will 
seek, through Congressional action, to ob- 
tain a proportional reduction or exemp- 
tion in federal income taxes for those 
private owners who have, in the unani- 
mous opinion of the National Board of 
Forestry, fully complied with the mini- 
mum requirements presented by the lat- 
ter. It will further formulate guiding 
principles for a uniform reform of forest 
taxation in the states concerned and will 
endeavor to bring about appropriate state 
legislation. 


va 


Although weighty objections can be 


raised, on grounds of political economy, 
to a system of government loans, the 
urgency of the situation may justify such 
loans, on a long-term basis and at a 
reasonable interest, to be made through 
the medium of Regional Forest Associa- 
tions or Boards, officially recognized by 
the National Board of Forestry and re- 
sponsible for the bona fides of their mem- 


bers. The loans are restricted to mem- | 


bers practicing at least forest protection 


up to the standard set by the National — 
Board of Forestry and are increased on 


a sliding scale in accordance with ac- 
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ceptance and execution of the silvicul- 
tural requirements established by the 
National Board of Forestry. 

The formation of representative Re- 
gional Forest Associations organized on 
principles determined by the National 
Board of Forestry should be encouraged. 
State foresters and district foresters of 
the region concerned should serve in an 
advisory capacity. 


FOREST PROTECTION 


Instead of leaving the initiative with 
the lumber industry the National Board 
of Forestry will present to the individual 
owners, directly or through the inter- 
mediary of the states concerned, a definite 
plan for the minimum of protection 
needed on their lands, formulated with 
due regard to regional and local condi- 
tions. This plan should carry a time 
limit of two years for acceptance and an 
additional year to carry the plan into 
effect. 

The program provides for a tripartite 
agreement between the national govern- 
ment, the individual state, and the pri- 
vate owner, allotting the cost of fire 
protection on the basis of equal contri- 
butions from each party for those lands 
which, in the judgment of the National 
Board of Forestry and the state con- 
cerned belong to Class A. For Class B 
lands the owner contributes only one- 
sixth of the cost, and for Class C lands 
the cost is borne, share and share alike, 
by the federal government and by the 
state concerned. ‘The program further 
provides for compulsory measures in case 
of non-compliance by the private owner 
within the time limit set, based preferably 
upon agreement between the government 
and the state or, if such agreement fails 
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to be reached within three years, en- 
forced by the federal government alone. 

The minimum requirements for pro- 
tection from fire (to be followed later 
with protection from diseases and in- 
sects) are served individually on all pri- 
vate owners, preferably through the Re- 
gional Forest Associations or Boards. 
Exception is made for those owners 
whose holdings are too small and unim- 
portant to warrant their inclusion in the 
system. Compliance within the time 
limit entitles the owner to an appropriate 
reduction in federal income tax and, pref- 
erably, also in state taxes. It further en- 
titles him to preferential treatment in 
government timber sales unless incom- 
patible with the interests of the govern- 
ment. Non-compliance or failure to 
carry his contractual obligations into ef- 
fect entails forfeiture of privileges offered 
and subjects the owner eventually to 
compulsory measures. he formation of 
codperative groups, with or without 
state participation, for the purpose of fire 
protection and codperative agreements 
between owners and the Forest Service 
should be encouraged. 


FOREST IMPROVEMENT 


A period of three years is allotted for 
the classification of forest lands in pri- 
vate ownership and for the formulation 
of regional and local plans dealing with 
measures to maintain and perpetuate the 
productiveness of the forests. These will 
serve as a basis for individual plans em- 
bodying the minimum silvicultural re- 
quirements set up by the National Board 
of Forestry. Two additional years are 
needed for the elaboration of the in- 
dividual plans so that the latter will be 
presented to the private owners, pref- 
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erably through the Regional Forest As- 
sociations or Boards, after a total of five 
years from the inception of the system. 
The minimum silvicultural requirements 
lay emphasis, first, on the restriction of 
destructive logging and, in the second 
place, on methods of cutting to insure 
natural reproduction. They are, in each 
case, determined and decided upon with 
full regard to the specific situation and 
outlook and are applicable only to those 
lands which, in the judgment of the 
National Board of Forestry, promise 
adequate returns (Class A_ lands). 
The minimum silvicultural requirements 
should be complied with on 50 per cent 
of Class A lands within ten years and on 
all Class A lands within twenty years. 
A definite time limit for acceptance is 
set by the Board. 

Acceptance of the silvicultural re- 
quirements within the time limit set en- 
titles the owner to a further reduction in 
federal income tax, to further prefer- 
ential treatment in government timber 
sales, and to granting of government 
loans. Failure to enter into a definite 
agreement within the time limit set or 
non-compliance entails forfeiture of these 
privileges and of any privileges granted 
in the future. Compulsory action is not 
at present contemplated in the case of 
silvicultural requirements. In ten years 
the effect of the program will have made 
itself felt, and the situation at that time, 
particularly with regard to destructive 
logging, will offer a better foundation 
for further and more stringent action. 

The problem of silvicultural manage- 
ment of Class B (marginal) lands is 
postponed for ten years. Class C lands 
are excluded from present consideration. 
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SANITATION OF THE LUMBER INDUSTRY 


The National Board of Forestry will 
make the strongest effort to relieve the 
depression in the lumber industry and to 
place it on a firm basis through sanita- 
tion of the economically unsound con- 
ditions in the Douglas fir region since 
no progress is possible until this situa- 
tion has been remedied. It may be pref- 
erable to have this sanitation effected by 
the industry itself or through interstate 
compacts to which the federal govern- 
ment would be a party as has been pro- 
posed for the regulation of drilling for 
oil. The situation in the Douglas fir re- 
gion as well as in others where similar 
conditions prevail must speedily be 
cleared up, even if it results in the break- 
ing down of weaker and unsound con- 
cerns. The system of government loans 
to responsible owners, directly or pref- 
erably through the medium of recognized 
Regional Forest Associations or Boards, 
is perhaps the most promising means to 
bring about financial sanitation. 


U. S. FOREST SERVICE 


The national government has no in- 
terest in acquiring, by purchase or ex- 
change, forest lands of poor quality or 
left in such condition through destruc- 
tion that they can be brought back to 
productiveness only through expensive 
planting. In its acquisitions it should 
concentrate exclusively on high-grade for- 
est lands except where it is advisable, for 
administrative purposes, to round out its 
holdings. The U. S. Forest Service as 
the representative of the government is 
entrusted, beyond all others, to provide 
for an adequate timber supply, directly 
from its own lands and_ indirectly 
through the example it sets to private 
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owners willing to practice forestry. It 
should be strengthened to a point where 
it can exert a regulating influence on pro- 
duction and should be freed from the 
necessity of adjusting its silvicultural 
plans to the chances of timber sales. 
Greater freedom in fixing stumpage 
rates is needed for treating with opera- 
tors willing to enter into an agreement 
for forest protection and silvicultural 
management of their lands. It is pro- 
posed to enlarge the program of forest 
land acquisition to a point where ulti- 
mately 30 per cent of the producing for- 
ests are in the hands of the government. 
It is further proposed to enable the For- 
est Service to conduct logging operations 
on its own lands when and where good 
silviculture and good management make 
it desirable and where timber sales do 
not achieve the same object, with the 
proviso that the logs harvested shall be 
sold even at a loss if silvicultural ends 
are served thereby. 

The Forest Service should be em- 
powered, through Congressional action, 
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to carry its silvicultural activities beyond 
the first step in forest improvement 
through the means of timber sales and 
to take such measures on its cut-over 
lands as will insure an approach to the 
cultivated highly productive forest. 

Federal legislation should be sought to 
enable the United States Government 
to accept for protection and manage- 
ment, upon recommendation by the Na- 
tional Board of Forestry, within five 
years from the passage of the law, pri- 
vately owned forest lands when offered, 
with the option of purchase within 
twenty years. The administration of 
said lands shall be in the hands of the 
U. S. Forest Service. 


STATE, COUNTY, AND MUNICIPAL 
FORESTS 


The acquisition of forest lands by 
states, counties, and municipalities should 
be encouraged. Every effort should be 
made by the state to place forest lands 
reverting to it for taxes without delay 
under adequate management. 


A PROGRAM FOR STABILIZING PRIVATE FORESTRY 
IN THE UNITED STATES 


By W. N. SPARHAWK 
Forest Economist, U. 8. Forest Service, Washington, D. C. 


GERMANENT private owner- 
i494 ship and utilization of forest 
US. land will not be possible with- 
out a continuing demand for forest prod- 
ucts. Unless we are going to need tim- 
ber in a large volume in the future, we 
may as well plan to bring practically all 
forest land into public ownership, either 
by purchase or by default, and to utilize 
it only for recreation, water storage, game 
production, and wilderness. Private own- 
ers cannot afford to own it, unless it is re- 
lieved of all obligation to contribute its 
share toward the public revenues, nor 
will there be any reason for the public 
to attempt to raise crops of timber. 
Without a fairly steady or even an 
increasing demand for forest products, 
there will be no profit in forestry. With- 
out a fairly steady supply of forest prod- 
ucts, the demand is sure to fall off. If 
they are unable for any considerable 
period to obtain their requirements of 
timber, industries using wood as a raw 
material will close down, their plants 
will be dismantled, and their capital 
diverted to other industries. Consumers 
of their products will turn to other ma- 
terials, and forest crops maturing from 
then on will find a market only with 
difficulty, and at prices that will not 
repay the costs of production. Regard- 
less of the fact that consumers may be 
able to get along without wood, the 
country will have lost one of its major 
industries—one which has contributed 


and should continue to contribute very 
largely to our material wealth and na- 
tional well-being. 

Although our potential national out- 
put of forest products is still greatly in 
excess of the demand, and likely to re- 
main so for several years to come, the 
time is rapidly approaching when a sharp 
decline in production will be inevitable. 
Whether this decline will come in 20 
years or in 40 years is immaterial. That 
it will come sooner or later if present 
trends continue is certain. 

For continued production of timber 
the maintenance of an adequate stock of 
growing timber is absolutely essential. 
The volume of this growing stock will 
determine the quantity, and the character 
of the growing stock will determine the © 
kinds and quality of timber that will be — 
produced. The volume of the reserve 
stock of mature and overmature timber 
is significant only temporarily. The area 
of newly restocked young growth has 
little significance in considering the vol- 
ume of timber production during the 
next 60 to 100 years. It is the trees that 
are now partly grown which must sup- 
ply most of our needs for timber for 
many years after the bulk of the old 
reserve supply is exhausted. 

The rapid depletion of the stock of 
growing timber, and its constant dete- 
rioration in quality, is the outstanding 
fact of the forest situation in the United 
States. This far outshadows in signifi- 
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cance the depletion of the virgin timber, 
or the non-use of the lands that have 
been deforested in the past. Regardless 
of the supply of old growth, and of the 
areas now reproducing or that may be 
reforested within the next 10 or 20 years, 
the present volume of growing timber 
cannot possibly support a sustained out- 
put equal to even half of our present 
cut. And even this inadequate stock is 
steadily diminishing. In the Northeast 
a large portion of the cut now comes 
from growing stands that ought not to 
be cut for several decades, in spite of 
the fact that cheap supplies of better 
material are available. In the southern 
pine region the second growth is being 
ruthlessly sacrificed, much of it at prices 
far below its real worth, although ample 
supplies of older and better timber can 
be had. Even in the Pacific Northwest, 
cutting of many of the thrifty stands of 
young growth is adding to the difficulty 
caused by overproduction from virgin 
stands. 

Nor is this all. The all-aged stands 
such as those in the various hardwood 
regions and the pine regions of the South 
and West are all too often cut practically 
clean, sacrificing the young and thrifty 
middle-aged trees that barely repay the 
cost of logging or are even cut at a loss, 
although they would constitute a valu- 
able growing stock for future cutting 
if left to grow. The trees that are left 
in such stands are commonly diseased, 
defective, or of the less valuable species, 
without promise for future timber crops. 

Besides depletion through premature 
or wasteful cutting, our growing stands 
of timber are the ones that are bearing 
the brunt of the forest fire scourge. Not 
only are such stands usually subject to 
greater fire hazard and more susceptible 
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to fire injury than mature stands, but 
in many instances the protection given 
them is less intensive than that given to 
merchantable stands. : 

The maintenance and improvement of 
our forest capital—our existing stock of 
growing timber—is the key to the prob- 
lem of assuring permanent supplies of 
forest products in time to prevent a seri- 
ous disruption of our forest and wood- 
consuming industries. Sweden and Fin- 
land have met a similar situation by for- 
bidding the cutting of immature timber, 
except to thin or improve the stands. 
Even if such a measure were economi- 
cally feasible in this country, it would not 
be politically practical. We should have 
to deal with the problem in a different 
fashion. 

Public agencies can help toward the 
solution by handling the public forests 
in such a way as to build up the largest 
possible stock of growing timber in the 
shortest possible time. It should be real- 
ized, however, that public acquisition of 
large areas of deforested land, even if 
planted up immediately, will accomplish 
little or nothing toward providing timber 
supplies for the critical period that will 
come before the planted stands are ready 
to cut. 

The essential thing is to prevent de- 
struction by fire or by premature cutting, 
or otherwise, of the young timber now 
in private ownership, and by every pos- 
sible means to encourage the owners to 
build up the quantity and improve the 
quality of their forest capital. It is in 
their interest as well as in the public 
interest for them to do so. Under ex- 
isting conditions, however, such action 
is difficult and in many instances impos- 
sible because of various economic handi- 


caps. Some of these handicaps can be 
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removed or at least mitigated by public 
action. Such action, even though it should 
entail considerable expense to the public, 
would be fully justified because of the 
great public interests at stake. 

It is pertinent at this point to inquire 
why thrifty young timber is being cut 
prematurely, in face of the overproduc- 
tion and waste of the usually more valu- 
able virgin timber. The principal reasons 
are these: lack of understanding of the 
situation by the owners of the timber; 
inability to practice forest management 
because of nonresident ownership and 
small size of holdings; desire to convert 
the timber into cash as soon as it has a 
slight positive cash value rather than 
run the risk of loss through fire, blister 
rust, bark beetles, high taxes, etc.; and 
need for cash by the owners, who can 
raise it only by cutting their timber. 

In order to induce owners to withhold 
such timber from cutting until it is more 
nearly mature, it will be necessary for the 
public to show them that such action will 
be financially advantageous to them; to 
eliminate, reduce, or assume at least a 
portion of the risks involved in holding 
timber; to provide an agency for super- 
vising the management, particularly of 
small tracts; and to aid financially weak 
owners through advancing funds until 
the timber is ready for cutting. It is 
believed that most owners, if they under- 
stand the situation and if the economic 
handicaps on timber holding are removed, 
will voluntarily and in their own interest 
desist from cutting immature timber, and 
will thereby build up a growing stock 
that will help to maintain a steady flow 
of timber when it is most needed. 

For accomplishing the objectives listed 
in the preceding paragraph, the following 
federal program is suggested: 
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1. An intensive campaign of educa- 
tion in each important timber state re- 
garding the economic significance and 
advantages of maintaining an adequate 
growing stock of the right kind of 
timber. This campaign should be di- 
rected at the landowners, rather than the 
general public or the schools. 

2. Complete fire protection for all for- 
est land. This will necessarily involve 
coéperation with state authorities, but 
federal appropriations for the purpose 
should be much larger than at present, 
and there should be much more latitude 
in allocating the funds to the states where 
needed, regardless of local contributions. 
As a general thing, public agencies should 
provide fire protection without requiring 
direct contribution by the landowners. 
The owners, however, should be required 
to adopt reasonable measures designed to 
reduce hazards. 

3. More liberal federal assistance in 
combating diseases and insect epidemics. 

4. Provision of adequate insurance for 
growing stands against loss by fire or 
other causes. If it should be impossible © 
to induce commercial companies to insure 
such forests at reasonable rates, or to 
organize mutual companies capable of — 
handling the problem, a system of gov- 
ernmental insurance should be devised. | | 

5. Organization of a central board, - 
which might be termed a Forest Finance 
Corporation, and subsidiary boards in 
each important timber state, with the 
following functions: a : 

a. To advance money to owners for _ 
paying taxes, insurance, and other carry- 
ing charges on growing timber, partic-— 
ularly on stands approaching nierchabie 
able size that should not be cut for some 
time. Such advances to be repaid with — 
simple interest at a low rate (perhaps | 
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3 per cent) when the timber is cut. The 
central board and local boards in states 
where the taxation of forests is on an 
unsatisfactory basis would use their in- 
fluence to bring about more equitable 
taxation of growing forests. 

b. To provide fire and other insur- 
ance at reasonable rates where such in- 
surance is not available through com- 
mercial or mutual companies. 

c. To lend money on young mer- 
chantable stands, up to the full net value 
that could be realized by cutting such 
stands at the time the loan is made. Such 
loans should be granted on the condition 
that the timber be left standing until 
such time as the local board declares it 
ready for cutting, and that cutting should 
then be done in accordance with methods 
prescribed by the board. Such loans 
would run until the timber is cut (unless 
the owner should prefer to pay sooner), 
and should be at a low rate (perhaps 
3 per cent) of simple interest. Likewise, 
loans would be available on selectively 
cut stands. ‘These loans, by enabling 
owners needing money to raise it without 
sacrificing their timber, will encourage 
them to hold the timber until maturity. 

d. To provide supervision or actual 
management of woodlands at low cost, 
especially for non-resident owners of 
small tracts, but also for resident owners 
who are unable to employ foresters 
because of the small size of their hold- 
ings. Where such service is given by the 
state foresters or similar agencies, of 
course the Board would not intervene, 
and in any event it would codperate as 
far as possible with the state forester. 

e. Under suitable safeguards, to 
lend money for long terms at low rate 
to associations of owners, in order to en- 
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able them to organize coéperative forests 
on a sustained basis and to construct nec- 
essary improvements. 

f. To collect, compile, and interpret 
information on the local and national 
forestry situation, the supply of and 
demand for forest products, and related 
matters, and to advise forest owners in 
relation thereto. 

The central board might be composed 
of representatives of the Forest Service, 
national forest owners’ associations, the 
Federal Farm Board or the Farm Loan 
Board, and the general public. The 
state boards would include representa- 
tives of corresponding organizations 
within the states. The central board 
should have at its disposal ample funds 
for current administration and a large 
revolving fund for advances to owners. 
This fund should probably be at least 
$500,000,000, and might be as much as 
$1,000,000,000, and would be allocated 
as needed among the different state 
boards. The full amount would prob- 
ably not be needed for several years after 
the initiation of the program. 

The above program has purposely 
omitted any provision regarding the ex- 
tension of public forests. Desirable and 
inevitable as such extension may be, it 
is not likely ever to go far enough to 
solve the problem of a continuous and 
sufficient supply of timber—certainly not 
by the time our virgin timber will have 
been virtually exhausted. 

Neither does.the program mention the 
stabilization of the West Coast lumber 
industry, and the promotion of less 
wasteful utilization of our remaining 
supplies of virgin timber. This, too, is 
eminently desirable. Restrictions upon 
the wasteful cutting of old timber may 
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help to prolong the supply of such ma- 

terial, but will not insure that a supply 
~ of other timber will be ready to cut after 
the bulk of the virgin timber is finally 
gone. The best way to stabilize the 
lumber and other forest industries of 
the country, and to stabilize them per- 
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manently, is to stabilize the output of the 
timber that is made available to them. 
The surest way to do this is to build 
up and maintain an adequate stock of 
growing timber. Without a permanent 
growing stock, a permanent forest indus- 
try cannot exist. 


PANACEAS, SPECIFICS, AND THE FORESTRY 
SITUATION 


By PHILIP C. WAKELEY 


Assistant Silviculturist, Southern Forest Experiment Station 


mBHIS Year of Our Lord one 
fy thousand nine hundred and 
Peed twenty-nine, and of the Society 
of American Foresters the twenty- 
seventh, appears to be darkened by the 
more or less inky shadow of a vast Etwas 
called The Forestry Situation in the 
United States. 

The Society of American Foresters ap- 
points a committee on this Situation, in- 
dividuals and associations discuss the 
matter with varying degrees of appre- 
hension and wrath, the study of it be- 
comes an all-Service project of the 
United States Forest Service, and a 
friend of forestry offers a thousand and 
a quarter of dollars for the best essays on 
the subject and the best remedies to be 
applied to the Situation itself. The Situ- 
ation is evidently held to be bad. 

The most fundamental physical fact 
to be borne in mind in considering the 
Situation is that, be prices and wood 
substitutes what they may, the forest 
knows no substitute when it comes to the 
economical conversion of air and water, 
sunlight, soil, and mere useless elbow 
room, into usable products. Other physi- 
cal facts essential to the present discus- 
sion are, briefly, the distribution, both 
actual and ecologically potential, of com- 
mercially valuable forest types in the 
United States; the reduction of our origi- 
nal stock of standing timber, to a level 
well below that which present knowl- 
edge indicates is appropriate to our needs ; 


the immediately unavoidable but ulti- 
mately unnecessary long haul from 
lumber-producing to lumber-consuming 
centers; the huge areas of potential for- 
est land now barren of any tree crop; 
the deterioration of forest sites through 
fire, erosion, and other factors; the de- 
creased forest productivity, even on tim- 
bered sites of good quality, through lack 
of silvicultural treatment ; the concentra- 
tion of our conservatively managed for- 
ests on our poorer forest lands; and, 
lastly, the huge drain on our forests by 
various damaging agencies, of which fire 
is the most conspicuous and the most di- 
rectly subject to control. 

Partly as a result of these physical 
facts, and despite the natural blessings 
of site and species which America enjoys, 
we are cutting some four times our for- 
est accretion, and cutting to supply mills 
often misgauged as to size and mislocated 
with respect to any possible future source 
of raw material. 

Of course there are other physical facts 
bearing on our problem. Doubtless, too, 
many foresters will debate the details of 
those already mentioned. The recent 
controversy between Woodward and Zon 
on one side, and Forbes, Wackerman, and 
Read on the other, concerning the tim- 
ber-producing power of the southern pine 
region, is a case in point. So, too, F. S. 
Baker argues in the JOURNAL OF For- 
ESTRY that we are cutting our timber 
not four times as fast as it grows, but 
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only three times. From the standpoint 
of the present discussion, however, these 
are mere quibbles. They theoretically 
increase or decrease the time we have in 
which to act, but they do not obviate the 
necessity for action. 

Based on and inextricably bound up 
with the physical facts discussed above 
are certain other phenomena, mostly eco- 
nomic in nature, which likewise loom 
large in the present Forestry Situation. 
The more important of these are the 
overliquidation—over production ishardly 
the correct term—of timber, especially 
of Douglas fir, with accompanying waste 
of raw material, disproportionately high 
production of low-grade products, and 
reduction of profits; the brief span of 
life left to many operations in practically 
every forest region; the destruction of 
remnant and second-growth stands and 
the disturbance of lumber markets by the 
activities of portable mills; the inequi- 
table taxation of many forest properties 
and the threat of inequitable taxation of 
many more; the high cost of protection 
from fire; and the almost total unavaila- 
bility of fire insurance for standing tim- 
ber. 

The bearing of these phenomena on 
the Forestry Situation is obvious. The 
reduced returns associated with forced 
liquidation mean reduced resources for 
the application of necessary forestry mea- 
sures. Operators struggling to make a 
meager profit in the last few years of 
cutting left to them are in no position to 
practice sustained-yield forestry ; and sel- 
dom feel able to leave their lands pro- 
ductive for the next comer, even if they 
wish to. Taxation which imposes on the 
returns from timber production a burden 
out of all proportion to that placed on 
the returns from other enterprises must, 
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wherever it exists, complicate still further 
our complex and none too healthy For- 
estry Situation. Protection measures still 
in the experimental stage seem to leave 
no funds for experimental cultural treat- 
ments. 

The results of the phenomena just 
noted are an apparent economic inability 
to practice forestry, and an exorbitant 
cost of holding such timberlands as do 
not produce an annual yield. 

Certain additional facts, mental or psy- 
chological in nature, must be mentioned 
in connection with the physical facts and 
economic phenomena already discussed. 

For one thing, there has been aroused 
a rather general popular support of for- 
estry. It becomes increasingly easy to 
get state and federal appropriations for 
fire protection, forest acquisition, plant- 
ing, and research. 

We still hear the protest of two and 
three decades ago, to the effect that the 
lumberman is a natural born devastator 
and a creature of the devil, who should 
be curbed by law. Proposals vary and 
have varied from temperate and rather 
ineffectual measures to extremely rigid 
and iron-handed control, such as is im- 
possible even on the national forests, and 
which in practice would control the 
lumberman to the point of driving him 
out of business. 

Still another phenomenon, and one 
symptomatic of possibly very significant 
changes in the Forestry Situation, is the 
recent furor about forestry education in 
the United States. Evidently the quali- 
fications of the forester himself are 


doubtfully regarded in some situations 


commonly arising. 
Lastly, there should be included, 
among the obvious physical, economic, — 


and psychological aspects of the Forestry i 


i 
i 
; 
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Situation, the profession’s own conscious- 
ness, however blurred, of that Situation. 
However bad affairs may be, some en- 
couragement may be found in the pro- 
fessional forester’s discontent therewith. 

To sum up, we seem clearly threatened 
with a timber shortage, or at the very 
least with a highly undesirable curtail- 
ment of our present per capita lumber 
consumption. Thanks to our natural ad- 
vantages of soil, climate, and productive 
tree species, and to the very considerable 
forests we have left, the Situation is by no 
means hopeless. The disconcerting fact 
remains, however, that the professional 
foresters, presumably best qualified to 
deal with the matter, are in serious doubt 
as to what to do about it. 

The offer of the substantial prize men- 
tioned at the beginning of this paper im- 
plies the hope of some panacea for the 
Forestry Situation. 

Intelligent men are doubtful of pana- 
ceas, simply because they have learned 
that remedies are almost invariably spe- 
cifics. Men of judgment may concede, 
perhaps too readily and charitably, the 
possibility of panaceas in fields of en- 
deavor other than their own; in their 
own, they know that difficulties must be 
surmounted and evils remedied step by 
step, one at a time. 

It is not necessary, however, to con- 
fine the ‘“‘stepping’”’ to one man. If 
enough men can be persuaded to step in 
the same direction, a trend will be estab- 
lished, the following of which, if it be the 
right trend, may ultimately have all the 
effects attributed to the most potent of 
panaceas. Keeping in mind this matter of 
steps and trends, let us look at the less 
obvious characteristics of the Forestry 
Situation today and see whether there is 
not some partly hidden but none the less 
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serious factor which might be responsible 
for our present unsatisfactory conditions 
and susceptible to our control. 

The most significant subsurface char- 
acteristic of American forestry today is 
our totally inadequate silvical knowledge 
and silvicultural practice. For years our 
emphasis has been increasingly on engi- 
neering, on business management, and on 
economics, all necessary, to be sure, but 
bought at too high a price if they have 
meant subordination of the silvicultural 
side of the forester’s work and oblitera- 
tion of the one professional characteristic 
which sets him apart from all engineers 
and business men and economists. What 
a forester should have that other men 
lack is silvical knowledge and silvicul- 
tural skill, the technique essential to the 
handling of that biological complex 
which we call the forest. 

That silvical knowledge and silvicul- 
tural skill have been subordinated is 
shown by an abundance of readily avail- 
able evidence. The literature on display 
at any regional forestry congress runs to 
educational technique, fire line construc- 
tion, lookout towers, hints on profitable 
methods of utilization, and a few gen- 
eral rather than specific exhortations 
anent thinning and planting. It is as 
though an agricultural fair featured only 
cash registers and wire fencing. “The 
JOURNAL OF Forestry for the past ten 
years runs strongly to protection, policy, 
education, mensuration, and economics, 
with a sprinkling of good articles on 
nursery technique and planting and a 
very few titles that have any bearing at 
all on natural reproduction or inter- 
mediate cuttings. The JourNAL’s chief 
contribution to silviculture has consisted 
of reviews of foreign literature. 
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With one or two notable exceptions 
our recent forestry texts, even including 
second editions, have been books devoted 
to specialties other than silviculture, or 
else general treatises in which the silvi- 
cultural sections were more or less cut 
and dried. We have no “ case study ” of 
silviculture even remotely approaching 
Troup’s Silvicultural Systems, nor any 
adequate counterpart of his Silviculture 
of Indian Trees. Toumey’s Foundations 
of Silviculture upon an Ecological Basis, 
which marks a considerable advance in 
American texts, shows an astonishing 
dearth of actual examples drawn from 
the publications and field practice of the 
American profession at large. The five 
bulletins so far available of the Forest 
Service series on timber growing and log- 
ging practice in our principal forest re- 
gions, while well-executed and admirably 
suited to the audience and purpose they 
are meant to serve, are nevertheless so 
full of protection and economics, and so 
generalized and elementary in their bio- 
logical treatment of the trees and types 
under discussion, that they must inevi- 
tably stand a monument to our first tod- 
dling steps in silvicultural practice. 

The Forest Service, although officially 
recognizing the importance of marking 
and the desirability of having it done by 
seasoned technical men with ample local 
experience, is too often obliged to en- 
trust most of its marking to temporary 
field assistants and newly acquired junior 
foresters. Few private companies, even 
among those professing an ardent zeal 
for forestry, do any marking at all. Al- 
most any practicing American forester, 
granted most of the seed he is collecting 
germinates, is smugly content to get it 
from the most accessible crowns, wholly 
unmindful of the inherent qualities of the 
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parent tree. Our emphasis on brush dis- 
posal as a silvicultural practice, the 
weight we repose on diameter-limit cut- 
tings, and our general pride in sundry 
state seed-tree laws, all mark our silvi- 
culture as puerile still. Too often the 
administrative forester abandons silvi- 
culture to the research worker and both 
to their own fate thereafter. The one 
concession many a forester makes to the 
silviculturist is in the matter of plan- 
tations—and then he points with pride to 
plantations so ecologically unsound that 
it is doubtful whether they will ever yield 
merchantable products. As a group we 
have subordinated silvicultural considera- 
tions to the urgencies of fire protection, 
profitable logging, improved utilization, 
grazing, even recreation, often accepting 
this subordination as necessarily perma- 
nent. 

In short, the profession of forestry in 
America has come to regard silviculture 
as a sort of vermiform appendix, to be 
tolerated so long as it causes no incon- 
venience, but to be excised the instant it 


makes any trouble. Judging by the re- | 


sults to date, in reproduction and growth, 
this all too frequent operation has re- 
sembled not appendectomy, but castra- 
tion. 

This wholesale gelding has resulted 
from general preoccupation, ignorance, 
and mental indolence. We say: ‘‘ Man- 
age on such and such a scheme, with due 
regard to the silvicultural requirements 
of the new crop ”—and then, because of 


lack of knowledge, real or fancied eco- q 


nomic pressure, or sheer laziness, fail to 


apply enough silviculture to start a new 


crop. We say: “It doesn’t pay to prac-_ 


tice silviculture until protection is per- 


fected,” forgetting that unless some sil- 


viculture is applied there will be, in 


pee 
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many cases, nothing to protect. We decry 
the possibility of “ intensive” silvicul- 
ture under present conditions, and let the 
word intensive, together with the fact 
that large areas of forest can receive no 
cultural treatment for years to come, 
blind us to the possibilities of effective 
silviculture, sound, though not neces- 
sarily intensive, on the areas being logged 
today. 

We have not only lost sight of the 
vital necessity of silviculture in repro- 
ducing our forests and keeping them at 
maximum production—the crux of the 
whole Forestry Situation—but have also 
overlooked the effect of silviculture upon 
many of our problems in protection and 
economics. Private and public agencies 
alike are more willing to appropriate 
funds for protecting thrifty young 
stands than for protecting brush fields, 
and often enough the very measures most 
desirable silviculturally are most apt to 
decrease the hazard not only of fire but 
of insects and disease. The higher yields 
under good silvicultural practice must 
render forestry more attractive finan- 
cially. Indeed, one of the “costs” 
usually charged against the practice of 
forestry is merely a safety allowance for 
slow and incomplete restocking and slow 
growth, and hence less necessary as sil- 
viculture becomes more sure in its results. 
Even the vexed subject of taxation may 
be solved in part by silvicultural means; 
what assessor would value a true selec- 
tion forest, with only the permissible cut 
of the next ten years actually of cutting 
size, and that scattered among a goodly 
stand of seedlings and saplings, as highly 
as he would value the equivalent stump- 
age in an even-aged stand on the same 
site? Instances could be multiplied in- 
definitely ; the very complexity of silvi- 
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culture renders it the more able to supply 
a host of specific remedies for various ills 
of our complex Forestry Situation. 

It is not meant to imply that America 
lacks notable examples of silvicultural 
practice. Still less is it intended to sug- 
gest that we should advance our silvicul- 
ture at the expense of fire protection or 
any other pressing phase of activity; the 
terrific fire season of 1929 alone makes 
such an idea unthinkable. We must hold 
the ground we have gained in protection, 
in legislation, and in economics. 

We must do more than hold our 
ground. Our present fire protection pro- 
gram undoubtedly needs tremendous ex- 
pansion. We need more public forests, 
for reasons of strategic location as well 
as on economic considerations based only 
on area and volume production. We 
need a general tuning up of our higher 
education in forestry, and a very marked 
increase in the number of men given a 
vocational forestry training. 

These, however, are not cure-alls for 
our Forestry Situation. They are merely 
details in the solution of the multitude of 
problems that surround us. There is no 
panacea here. Furthermore, placing our 
primary emphasis on these non-silvicul- 
tural activities has left us with a Forestry 
Situation on our hands. Who will deny 
that if we had lost as much sleep over 
silviculture these past two decades as we 
have over fire, we would have already 
taken the much discussed “ next step ” 
in getting out of our national forestry 
predicament? As it is, we find ourselves 
groping in the dark. 

Moreover, what good are increased 
government ownership of forest lands, 
increased appropriations for forest plant- 
ing, compulsory forestry for private own- 
ers, private forest subsidy, or blanket 
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protection of the whole forested area of 
the United States, unless we have work- 
able knowledge of the necessary silvicul- 
tural principles for our multitude of 
forest types, and a large body of ap- 
propriately trained men, from our present 
highest technical grades down through 
rangers and woods foremen, to apply this 
knowledge? 

If any one thing can better our Situa- 
tion, it is to change the trend of profes- 
sional forestry thought in America and 
bring silviculture prominently into the 
foreground as an essential means to the 
various ends sought in the practice of 
forestry. We must have more specialists 
in silviculture, and silviculture must be- 
come the avocation of specialists in every 
other line. This will mean work. And 
the hardest work men do is to adjust 
themselves to new ideas. Foresters who 
are showing a profit now and hoping that 
something will come from somewhere to 
seed in their lands, will naturally groan 
a bit at having to take an occasional 
money loss to show a good stand of seed- 
lings. Experts in road building may at 
first feel little interest in mycorrhiza. 
Administrators who have settled into a 
comfortable routine in one region will re- 
sent the effort needed to familiarize them- 
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selves with the minutiz of silvicultural 
practice in other regions, in a really con- 
scientious effort to improve that in their 
own. 

Such a renaissance of silviculture is not 
simply a matter of perfunctory profes- 
sional policy. Fundamentally it is a mat- 
ter of individual self-discipline and in- 
dividual action. It can take place only as 
every forester sees and feels the need; 
intellectual 
work affords; 
bends his energies to observation, study, 
experiment, and a kind of silvicultural 
crusade; ferrets out the necessary silvical 
facts and, with all the ingenuity and per- 
sistence at his command, develops his 
findings in practice; lives, moves, and has 
his being in silviculture; eats it and 
breathes it and dreams of it when he is 
asleep. Only in this way can we de- 
velop an adequate American silviculture 
in time to meet our needs. 

With such a renaissance, we bid fair 
to overcome our physical and economic 
handicaps in the practice of forestry, and 
not only assure our own country a suf- 
ficient supply of forest products, but con- 
tribute our quota toward the world sup- 
ply. Without it, our Forestry Situation 
is dark indeed. 
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THE NEXT STEP FORWARD IN INDUSTRIAL 
FORESTRY 


By VICTOR A. BEEDE 
Quebec 


‘QHE personal opinions expressed 
Se here are those which I find my- 
es : self holding after twelve years 
in the woods of the Province of Quebec, 
with frequent assignments in the New 
England district. 
In my opinion, the next step forward 
in the silviculture of the northern spruce 
region is an adjustment of the size, distri- 
bution and character of the cutting units 
to correspond to their availability to 
market—some, in favorable zones, to 
receive intensive treatment; some to be 
handled with a fair degree of intensity ; 
and some, on account of relative inaccessi- 
bility, to be cut clean without provision 

for renewal, except as Nature herself 
provides, or perhaps not to be operated 
at all for the present. 

Let us start with the conception which 
seems to me fundamental, that the degree 
of forestry practicable in any region de- 

_ pends upon distance from market. That 
is why on woodlands within, let us say, 
the eight-cent freight rate of market, use 
can be made of methods which would be 
manifestly out of the question on more 
remote areas. Centers of population 
furnish a better market for hardwoods 
and smaller materials, and allow a far 
closer utilization. This condition is best 
realized on woodlands near the outskirts 
of cities and towns. One finds it de- 
veloped to an extraordinary degree in 
the municipal forests of Europe. It is 
to this class of lands that cleanings, im- 


provement cuttings, and thinnings are 
likely to be restricted for the present, 
for it is safe to say that such methods 
as these are unlikely to prevail in routine 
fashion on the comparatively remote 
lands which constitute the bulk of the 
northern spruce forest. 

Intensity in forest management means 
the number of cuttings which can be 
made over the same area before the final 
crop is harvested, and how often these 
cuttings can be made. The point I wish 
to make is this: Do economic conditions 
allow us to watch the young growth 
carefully, nurse it through the juvenile 
stage by cleanings and release cuttings, 
thin it judiciously and often during 
its period of rapid height and volume 
growth, and finally harvest and repro- 
duce the crop by a series of carefully 
planned cuttings covering a short period 
of time, perhaps twenty years? Or, does 
poorer accessibility restrict us to the use 
of strip cutting or some other simple 
measure? Or, do economic conditions 
compel us to harvest the crop all at once 
and to leave Nature to restock the land 
in due time in her own laborious but 
reasonably sure way? Or, does good 
judgment indicate that we should resort 
to all three alternatives when and where 
opportunity exists? 

Foresters are in error if they conceive 
that such a carefully planned and skill- 
fully executed program as that suggested 
as the first alternative is applicable to all 
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the vast spruce forests of the northeastern 
United States and Canada, just as they 
would be if they held that the wonder- 
fully intensive modern truck gardening 
methods are applicable to the vast wheat 
fields of the West. 

Those of us engaged in industrial work 
have to be alive to the fact that, under 
the stress of modern industrial compe- 
tition, only such measures as are essential 
to keep the forests generally productive 
are likely to survive. A fine spirit has 
been shown by our foresters and has ac- 
companied the development of forestry 
in this country. Along with it is a ten- 
dency to regard its development as some- 
thing akin to a crusade, with forestry 
itself as the object to be everlastingly 
striven for and attained at all costs. 
This inclination must be modified in 
practice, for in industrial work at least 
forestry is not an end in itself. It is 
rather an instrument, a means by which 
another end is sought, namely the main- 
tenance of our great industries on a 
sound and permanent basis. 

To insure a continuous supply of wood 
from a given region some simple, work- 
able silvicultural expedient must be de- 
cided upon which is in harmony with 
business conditions and with modern log- 
ging methods, and which can be applied 
on a broad scale. This is not the forestry 
that seeks the maximum production on 
every acre; indeed some acres will escape 
production entirely in the extensive man- 
ner in which these operations must be 
conducted. A twofold object is in view— 
to harvest the crop as cheaply as possible, 
and to keep these lands far and near 
generally productive. 

Even in Europe, where one rightly 
expects to find the highest degree of forest 
management, one can indeed see just as 
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simple forestry if he gets far enough 
away from the centers of population. 

The restriction of the cut by the appli- 
cation of a diameter limit, providing that 
all trees under a certain diameter must 
be left uncut, is an attempt at such a 
simple measure. This is the official prac- 
tice on the Crown lands in the Province 
of Quebec, and has the virtue of being 
at least workable. It is far from satis- 
factory, however, for reasons with which 
we are all familiar. It cannot rightly be 
called a silvicultural measure. It is just 
better than nothing; yet it is surprising 
how well in some instances the forest 
will be renewed when cut over in this 
way. 

What has forestry to offer to meet 
this situation? 

The very heart of forestry is silvicul- 
ture. A very distinguished gentleman 
has characterized it as the pivot of the 
whole forestry business. It has been well 
defined as the raising and harvesting of 
repeated crops of timber, of which the 
word repeated is of course the important 
one. In a broader sense perhaps forestry 
may be considered to be the sum total 
of human knowledge about the forest— 
its beginnings, its life history, its diseases, 
its predatory insects, the game which it 
shelters, the habits and requirements of 
the various tree species, the structure and 
properties of its woods, its soils, its physi- 
ology, the harvesting of its crops. But 
do not allow all this, commendable and 
necessary as it is, to obscure the imme- 
diate issue. It all boils down to the art 
or business, or whatever we choose to 
call it, of raising repeated crops of timber, 
and unless we are handling our forests 
with this end in view, we are not practic- 
ing forestry, nor are we seeking to keep 
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the supply of raw material for the indus- 
try on a permanent basis. 

In order to accomplish this, something 
has to be done to ensure and safeguard 
the reproduction of the forest. Let us 
recall that European experience, which 
is not adaptable unreservedly to Ameri- 
can conditions, but which has tended to 
show the way in fundamentals, has re- 
sulted in the development of certain 
theoretically well-defined reproduction 
methods of cutting: 

1. The selection method, with its re- 
moval of single trees or groups of trees— 
a comparatively intensive method ap- 
plicable in regions where young growth 
is slow or uncertain of establishing itself, 
or where a forest cover is needed for the 
regulation of streamflow and watershed 
protection; or by owners of small lots 
where timber production is a desirable 
but not a prime factor, and where the 
esthetic motive may be prominent. 

2. The shelterwood method, with its 
preparatory cuttings, its seed cuttings, its 
removal cuttings—a whole series of par- 
tial cuttings that remove the entire stand 
within a period of years which is a small 
fraction of the rotation age. 

3. The seed tree method, by which 10 
to 20 per cent of the volume of the 
stand may be left as isolated individuals 
or groups of individual trees—a method 
not widely adaptable to the shallow- 
rooted spruce and balsam fir as we find 
them in the north today. 

4. The clear-cutting method, with its 
complete removal of the timber on re- 
stricted areas, and its various modifica- 
tions—clear cutting in alternate strips, 
clear cutting in progressive strips, clear 
cutting in groups—variations by which 
the timber is removed, and restocking 
provided for, in the manner suggested. 
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The attention of foresters has long 
been directed to some form of the clear- 
cutting method for handling pulpwood 
forests. This is obviously adapted to the 
shallow-rooted and light-seeded softwood 
species of the northeast, and is most 
nearly in harmony with the economic 
conditions and logging methods in that 
region. Granting certain disadvantages 
of the clear-cutting method, it is not 
necessary to enlarge upon its manifest 
advantages as a means of combining in- 
expensive operating with a reasonable 
assurance of general restocking. 

Especially, to approximate a reason- 
able application of some form of the 
clear-cutting method, the cutting units, 
in other words the job lay-outs, of a 
smaller size than those now generally 
in use, should be distributed over a wider 
territory, to ensure a greater chance of 
restocking. This is indeed the present 
tendency, and it is along this line that 
I expect to see important developments 
in silviculture. I have in mind also one 
excellent operation where the timber has 
been cut in strips across the path of the 
prevailing winds. 

Here are the two sets of facts—on 
the one hand are conditions calling for 
measures which are practicable and will 
ensure repeated crops; on the other, 
several silvicultural expedients are at 
hand. It seems to me that it does not 
require a great amount of imagination 
to bridge the gap between the two. 

This in my opinion is the nature of 
the next step forward—measures which, 
while far from perfection, will be satis- 
factory from an economic standpoint, 
and will permit of refinements as time 
goes on. It seems to me the most im- 
portant single fact in the forestry of the 
Northeast today. 


A LETTER TO FORESTERS'* 


SHHE destruction of the forests of 
Bi America has been a long-drawn 
eq out tragedy of waste. Now we 
face the danger of a moral tragedy also: 
that the foresters of America will accept 
that destruction and by silence condone 
it. 

Forest devastation is the heart of the 
forest problem. Yet on this vital issue 
we are drifting. Some of us are lured 
by the illusion that forest owners will 


voluntarily end forest devastation in spite 
of the overwhelming evidence, after half 
a century of public protest, that the 
progress in this direction is almost negli- 
gible. Some of us are lulled to inaction 
by a lack of faith in the possibility of 
remedying the evil. And now, to justify 
failure to meet the real issue, comes the 
excuse that after all timber is not going 
to be much needed. If the grapes cannot 
be reached, it is consoling to think they 
are sour. 

It is not too late to adopt a policy 
of mastery instead of drift. But the first 
step is to recognize that the fate of our 
forests depends in large measure on the 
mental attitude of foresters, here and 
now, toward the problem of forest de- 
struction. 

The profession must squarely face the 
problem of forest devastation. In every 
field of human activity, failure to meet 
responsibility is implacably punished by 
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the notation “not for publication.” It is now 
printed, together with several replies, at the 
request of many members of the Society of 
American Foresters and with the permission 
of all of the signers.—Ep. 


spiritual decay. Failure to grapple with 
the problem of forest destruction threat- 
ens the usefulness of our profession. We 
must cleanse our minds of apathy and 
doubt ; and through a rebirth of faith in 
forestry and a reawakening of all our 
moral and mental energies, we must set 
the forestry movement on the path to 
its goal. 

The profession of forestry in America 
was born with high ideals and great 
purposes. It has fought many a bitter 
fight against heavy odds. It has won 
magnificent victories. From the very first 
its guiding spirit has been that of public 
service. The profession can be proud of 
its history. 

Today foresters are confronted with 
as great a challenge as any they have 
met in the past. Will they meet this new 
challenge in the old spirit? There was 
never a more compelling call for con- 
structive leadership in forestry than now. 
The forests of America were never more 
in peril than at this moment. We are 
headed toward forest bankruptcy. What 
forestry there is on private lands is too 
little to exert the slightest effect on the — 
vast problem of our future forests. - 

Today, after fifty years of exhortation 
and protest, the bulk of our forests are _ 
still being slashed and ruined, the second _ 
growth even more disastrously than the 
old growth. They are being stripped of 
their timber with no provision for re- — 
growth. This is forest devastation. Ourf 
public forests excepted, forest destruction : 
holds unchecked sway. i 

The duty of the foresters of America, 
with faith in the forest and in the nation, 
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is clear before them. It is to destroy 
forest destruction in the United States. 

For the safety and prosperity of our 
country, forest devastation must be 
stopped. 

There exists today no program for 
dealing on a large scale directly with 
forest devastation. Except for the cre- 
ation of public forests, the main attack 
on forest destruction has hitherto been 
indirect. It consists chiefly in encourag- 
ing private forestry by forest fire pro- 
tection, research, and tax reform. 

We recognize the splendid work done 
in these fields. But we also recognize the 
obvious truth that these efforts are not 
enough. The forestry movement must 
now be reinforced by an organized na- 
tion-wide program on the part of public 
agencies and of forest owners and in- 
dustries to abolish destructive logging. 

The cure of deforestation must be 
sought along two main lines; public 
measures to prevent forest devastation 
and a greatly increased program of public 
forests. 

With such a background of control to 
assure forest renewal, the whole forestry 
movement would acquire a new vitality 
and energy. Today with the general 
prevalence of destructive logging many 
of our forestry activities are kept from 
full fruition. To what end a vast and 
expensive system of fire control if the 
forests it protects are to be destroyed by 
the axe? To what end a great program 
of forest research if the forests to which 
it should minister are to be destroyed? 
The future of our forests, of our forest 
industries, of organized forestry agencies, 
of education in forestry, and of the pro- 
fession itself is all dependent on stopping 
forest destruction. 
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World-wide experience shows that in 
the absence of public control few private 
forests escape destruction. Most of the 
older countries have public control of 
private forests, from the well-nigh com- 
plete control of Sweden, Japan, and 
Switzerland, to the partial control of 
France and Germany. In most countries, 
public control of forests needed for pro- 
tecting mountain and river systems is 
taken for granted. 

When private property is so used as 
to lead to public injury, public regulation 
must be invoked. In the United States, 
public regulation is exercised over many 
forms of property, such as railroads and 
other public utilities, urban buildings, 
and-interstate commerce. When the very 
existence of a great resource like our 
forests is at stake, and the results of 
present abuse may be felt for centuries, 
it is even more necessary to declare the 
public interest supreme. 

The forest problem is a national prob- 
lem. It cannot be solved without federal 
regulation. There is a wide and un- 
questioned field for state regulation, but 
it is idle to rely on independent action 
by forty or more states in time to save 
our forests. A great nation can and must 
invoke the powers necessary to save itself 
from the disaster of forest destruction. 
The Supreme Court of the United States 
in the recent Migratory Bird case has 
said: “It is not lightly to be assumed 
that in matters requiring national action, 
‘ a power which must belong to and some- 
where reside in every civilized govern- 
ment’ is not to be found.” 

The silvicultural basis for control has 
already been laid by the Forest Service 
in the nation-wide “ Timber Growing 
and Logging Practice ” study. The origi- 
nal purpose of that study was to define 
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the simplest measures necessary to pre- 
vent forest devastation. The next step 
in forestry is to put these measures into 
effect in every forest region of the United 
States. 

The forests needed for the protection 
of our mountain and river systems are 
in need of special attention. Ultimately 
they should be largely in public owner- 
ship, but meanwhile their devastation 
must be prevented by public control. 

Public regulation to prevent devasta- 
tion is the most urgent need in forestry. 
Nevertheless public regulation would not 
in itself be a complete or in the long 
run a wholly satisfactory remedy for 
devastation. We need a great expansion 
of public forests. Among the many 
reasons for such a program we must give 
special attention to the pressing tenden- 
cies in forest land ownership. Private 
cut-over lands are being abandoned on 
an immense scale. They are coming back 
on the public whether it wants them or 
not. The breakdown of private ownership 
is creating a new public domain. If these 
lands are to be saved from complete dev- 
astation and from becoming an increas- 
ing burden on the community, they must 
be definitely organized and handled as 
public forests. 

There must be not only more national 
forests, but especially more state, county, 
and town forests. The problem of forest 
acquisition is altogether too big for any 
one public agency. There is room and 
to spare for all, without conflict or over- 
lap. But to prevent conflict and to stimu- 
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late public ownership of every character 
the federal government and the states 
should work out a joint program nation- 
wide in scope and amply financed. 

It goes without saying that all other 


current forestry work should be properly 


developed. Public support of forestry 
should be proportionate to the greatness 
of our forest resources and the vastness 
of the problem of their preservation. 

This statement is not a forest program. 
It is a discussion of a few principles 
which, in our opinion, are basic to the 
real advancement of forestry. In brief, 
we believe that: 

Forests are now and always will be 
indispensable to civilization. 

Forest devastation goes on unchecked. 

Forest devastation cannot and will not 
be stopped by voluntary effort of forest 
owners and industries. 

The only way to stop forest devasta- 
tion is by public control. 

Both federal and state governments 
have ample power for such control. 

Forest devastation must be stopped. 


It is the duty of the foresters of 


America to stop it. 
GeorGE P. AHERN, 
Rosert MARSHALL, 
E. N. Muwns, 
GIFFORD PINCHOT, 
Warp SHEPARD, 
W. N. SPARHAWK, 
RAPHAEL ZON. 

Washington, D. C., 

February 7, 1930. 
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OBSERVATIONS ON THE “LETTER” 


By R. C. HALL 
New Haven, Conn. 


Ni: CIRCULAR entitled “A Letter 
| to Foresters” deals with the 
> | very important subject of forest 
Eeikcy, which is now under consideration 
by the Society of American Foresters in 
connection with the report of the com- 
mittee on this subject. 

Careful reading of the “ letter” sug- 
gests that the signers are alarmed not so 
much by the prospect that forest destruc- 
tion will be accepted by foresters, as by 
the fear that the remedies they think 
essential will not be accepted. Like all 
“ fundamentalists,” they identify the only 
true religion with their own particular 
creed, and give scant credit for sincerity 
to those of different opinion. They imply 
that foresters who are impressed by the 
decreasing demand for wood are crying 
“sour grapes”? to excuse professional 
failure. Apparently they do not see any 
wisdom in profiting by the experience of 
the agricultural experts and want us to 
work blindly for production regardless 
of prospective markets. 

The “ letter” describes itself as a dis- 
cussion of principles. Nevertheless two 
measures are very specifically advocated ; 
regulation of cutting on private forest 
lands by the federal government and ex- 
pansion of public forests. The former 
proposal is the core of the message. “ The 
forest problem . . . . cannot be solved 
without federal regulation.” 

That federal regulation of cutting on 
private lands is either possible or desir- 
able is open to very grave doubt. Possi- 
bility of such regulation is contingent 
on passing legislation affecting property 
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rights and the jurisdiction of the states 
that would be generally regarded by the 
American public as revolutionary. It is 
also contingent on the approval of such 
legislation by the Supreme Court. 

Foresters should not be misled by 
fragmentary quotations from the decision 
of the Supreme Court in the case of 
the Migratory Bird Treaty Act.’ If any- 
one is inclined to take these seriously as 
supporting the constitutionality of federal 
regulation of forest lands, he should read 
the full report and see for himself how 
little ground there is for such an opinion. 
The case concerned a claim of exclusive 
authority asserted by the State of Mis- 
souri to regulate the killing and sale of 
migratory birds within its borders. Pri- 
vate property rights were not involved 
in the remotest degree. The physical im- 
possibility of protecting these birds by 
state action, and the shadowy character 
of the right of the state over them, were 
evidently large factors in the decision. 
In its opinion the Court said: 

“To put the claim of the state upon 
title is to lean upon a slender reed. Wild 
birds are not in the possession of anyone, 
and possession is the beginning of owner- 
ship. The whole foundation of the states’ 
rights is the presence within their juris- 
diction of birds that yesterday had not 
arrived, tomorrow may be in another 
state and in a week a thousand miles 
Here a national interest 
of very nearly the first magnitude is in- 


volved. It can be protected only by 


1 Missouri vs. Holland, 252 U. S. 416. De- 
cided April 19, 1920. 


460 


national action in concert with that of 
another power. The subject matter is 
only transitorily within the state and has 
no permanent habitat therein.” 

When trees take wing and flit from 
Florida to far Ontario the Supreme 
Court may be counted on to confirm the 
power of the federal government to regu- 
late their exploitation. Otherwise, some 
amazing possibilities have been over- 
looked since this “‘ recent” case was de- 
cided early in 1920. If individual rights 
and state prerogatives may be swept aside 
by the simple expedient of invoking the 
treaty-making power, why not solve other 
vexing problems of international impor- 
tance, such as child labor and conflicting 
divorce laws, not to mention forest 
taxation, by negotiating treaties with 
Canada? 

Even if it were feasible, the desirability 
of regulating the cutting of forests by 
the federal government may be chal- 
lenged. Are foresters sufficiently certain 
of what measures are essential and sound 
to warrant imposing them on private 
owners by weight of authority? Not all, 
and perhaps not many, of those responsi- 
ble for the conclusions of the “ Timber 
Growing and Logging Practice ’’ studies 
would be willing to take that position. 
Can any kind of silviculture that is 
economically sound be developed by com- 
pulsion? Is it possible to devise legal 
restrictions on cutting that will apply 
equitably as between different operations ? 
Most lumber producers have little sur- 
plus to play with. If the methods im- 
posed were unprofitable, the results 
would be bankrupt lumber companies 
and more tax-delinquent lands. Where 
they were profitable, there would be no 
need of compulsion, for in such case 
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better and quicker results would be ob- 
tained through a policy of codperation. 

The administrative difficulties in the 
way of enforcing silviculture on unwil- 
ling forest landowners throughout the 
United States are appalling. Endless 
unhappy possibilities are involved; fric- 
tion between foresters and lumber- 
men, litigation, and unfavorable reaction 
against the whole forestry movement. 
On the other hand, when forestry prac- 
tice reaches the point that some degree 
of public regulation will receive the 
willing codperation of a majority of 
forest land owners as a protection against 
unfair competition or because coupled 
with other legislation beneficial to their 
interests, the situation will be different. 
Such regulation as may then be found 
desirable will probably have to come 
through the states, both for constitutional 
reasons and for codrdination with tax- 
ation and other measures unquestionably 
within their sole jurisdiction. 

Most foresters would probably agree 


that a greatly increased program of acqui- 
sition of forest lands by federal, state, 


and local governments is desirable. The 
need for protection forests may be met 
by such a program. Where serious dam- 
age to watersheds is threatened by cut- 
ting and fire on private lands, the right 
of condemnation may be used to secure 


: 


immediate control without entering upon 
any unnecessary attempt to regulate pri-_ 


vate lands. The vigorous extension of 
public ownership of forest lands should 
not be handicapped by tying it up with 
a program of federal regulation. 


Aside from the portion dealing with 
the specific proposals just discussed, the 


“letter” reads more like a call to arms 


than a discussion of principles. The i 


Principles of forest policy can best be 
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considered, not in the heat of emotion 
and professional pride, but in the light 
of facts and sound reasoning. Questions 
such as the extent to which our land area 
should be maintained in forest, the types 
of ownership and kinds of forest that are 
best adapted to various situations, and 
the investments, public and private, that 
can profitably be made to secure these 
forests, can be met with only partial or 
tentative answers at this time. To settle 
them with some degree of finality we 
must have more facts, such as will be 
developed from land utilization studies, 
forest surveys, and other research projects 
under way and contemplated. 

In the meantime, since in most regions 
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fire prevention alone will stop forest de- 
struction, let foresters keep up the fight 
on that line until forest property is in- 
surable at reasonable rates. There is 
enough to do for the cause of forestry 
in that and other vital matters without 
wasting enthusiasm and energy in chasing 
the rainbow of federal regulation. It is 
well to face the fact that forestry will 
be effectively practised by private owners 
only when and where forestry will pay 
them a reasonable return. The way to 
promote forestry on private lands is to 
work for adequate fire protection, ap- 
propriate taxation, and more knowledge 
of how to make forestry profitable. 
There is no royal road to private forestry. 


AS ISEE ITT 


By R. S. KELLOGG 
New York, N. Y. 


Society of American Foresters is supposed 
to be an organization of men qualified 
by training and experience to direct and 
assist in the multitude of problems in- 
volved in the growing and using of 
timber. Membership in the Society’ is 
assumed—as in other organizations of 
technologists—to indicate a certain de- 
gree of accomplishment and standing in 
the profession. 

The Society was created “‘ to advance 
the science, practice, and standards of 
forestry in America.” Its membership 
as of November, 1929, consisted of 8 
Fellows, 663 Senior Members and 888 
Junior Members—a total active list of 
1559. As nearly as can be determined 


from their listing, 6 Fellows, 464 Seniors, 
and 548 Juniors are in some form of 
public service, leaving a total of 539 of 
all grades in private employment or 
otherwise dependent upon their own re- 
sources. It is inevitable that among such 
diversity of affiliations there should be 
fundamental and perhaps irreconcilable 
differences of opinion. 

The Society should not be an institu- 
tion for propaganda nor used for the 
advancement of personal theories of pub- 
lic policy. To the extent that it is so used, 
the Society will be torn by internal dis- 
sensions and its proper functions obscured. 
Propaganda should come from organiza- 
tions publicly known to be subsidized for 
such purposes. It has no rightful place 
in a scientific organization. 
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The problems of forestry in America 
are limitless and ever changing. ‘They 
are as varied as topography, climate, 
species, and fashion can make them. 
There can be no one solution and no 
one policy. There is and can be progress 
through study, research, and invention, 
with the results intelligently applied in 
the light of ascertained economic con- 
ditions. 
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As an open forum for the presentation 
of opinion and results, the Society is of 
great value to those who are trying to 
do the jobs of forestry. There is no moral 
tragedy in disagreement among scientists 
and technical men. Such a charge is pure 
childishness, as the calling of names al- 
ways is. 

As a member of the Society for many 
years, I hope that there may be no per- 
version of its basic purposes. 


IS FORESTRY A RELIGION? 


By F. W. REED 
Washington, D. C. 


rd ae S FORESTRY a religious creed 
based on a _ fundamentalism 
which may not be questioned? 
Is our forestry profession a priesthood 
whose members may study and work to 
support the prescribed doctrine of faith, 
but who may not use their increasing 
knowledge nor their better understanding 
of the facts to modify their previous 
point of view, or to replace it with a 
new one which more nearly fits condi- 
tions as they actually are? Is forestry 
no longer a science, based on a search for 
the truth? Is the truth forbidden, unless 
it happens to coincide with our precon- 
ceived theories? 

Frankly, this “ Letter to Foresters ” 
has me puzzled. In it I read the almost 
direct implication that he who fails to 
support its tenets of faith, in toto, is a 
moral degenerate, if not worse, and fit 
only to be read out of the profession. 
Of the seven men who signed the letter, 
six are old friends with whom I have 
worked and played down through the 
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years. One of them was my leader dur- 
ing one of the most absorbingly interest- 
ing periods of my professional career. Of 
the seventh, it is no doubt my misfortune 
that I lack his acquaintance; he presum- 
ably must be imbued with the same high 
idealism and sincerity of purpose as his 
associates. I have respect for these men, 
for the professional work they have done; — 
I value their friendship, for the men that — 
they are; but to retain this friendship — 
must one sacrifice his own self-respect — 
by repudiating his own knowledge of the © 
facts and by suppressing his own honest © 
interpretation of them? Must one in-— 
stead subscribe blindly to a prescribed — : 
dogma, which lightly disregards certain : 
well-known and essential facts, and for- 
swear all right to his own opinions, lest — 
he be charged with “ spiritual decay” — 
and accused of dishonest motives? | 
Surely, if this be their intent, the 
authors of this letter are demanding © 
much of the profession, and of their 
friends. What is the membership of our 
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Society of American Foresters that it 


would rise en masse in response to such 
a call? 

We have a few members who are men 
of independent means, who are working 
at some phase of forestry for the pure 
love of it, and who are absolutely free to 
develop and express their own opinions. 
Such men are in a position to contribute 
mightily to the progress of forestry—if 
their point of view is sound. Their 
position and opportunity are highly to 
be envied. I could wish I were one of 
them. 

We have next a larger group filling 
high places on some public, or quasi- 
public, payroll, from which vantage point 
they can view the forest situation and 
its needs unhampered by any sordid finan- 
cial considerations. They are free to 
develop theories of how the forest owner 
should manage his property in order to 
keep it in good silvicultural condition for 
the public benefit, and are not personally 
concerned, as is the forest owner himself, 
with the pressing problem of making the 
property pay dividends. Such men also 
are contributing much to the progress of 
forestry—so long as they are tall enough 
to keep their heads in the clouds and their 


feet upon the ground at one and the same 


time; to recognize fully the importance 
to the public of adequate forest conser- 
vation, and simultaneously to retain a 
sympathetic understanding of the forest 
owners’ difficulties and obstacles. That 
so many of our public foresters possess 


the necessary stature to do this is a matter 


of congratulation. Their position, how- 
ever, is not quite so enviable as is that 
of the independents; they cannot always 
give vent to their own opinions with 
absolute freedom lest they run counter 
to the official policies of their organi- 
zation. 
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By far the majority of our Society’s 
members have trained themselves in the 
profession as a means of livelihood, just 
as other men take up law, or medicine, 
or engineering. It is not to be expected 
that any but the exceptional few will be 
men of independent means who can work 
for the pure love of the cause, nor is 
it practicable for too many of them to 
enter the public service or the educa- 
tional field. An increasing number of 
them each year finds a more profitable 
opportunity for their forestry knowledge 
and skill in the business field, in the 
forest industries, and in the operation 
of private timber properties. Amid such 
surroundings the forester inevitably must 
look upon forestry as a business proposi- 
tion, to be practiced with a due regard 
for financial profit, rather than a public 
cause to be striven for with something 
akin to a religious zeal. 

What the business forester’s response 
will be to the appeal in the “ Letter to 
Foresters’ is a matter of moment. He 
already constitutes an influential element 
in the profession and in the membership 
of the Society. His number is increasing 
yearly. It is worth noting that no busi- 
ness forester’s name appears among the 
signatures to the “ Letter.’’ We have, it 
would seem, in our profession two kinds 
of foresters: first, the forest idealist who 
sees things as they ought to be, and looks 
upon forestry as a cause to be worked 
for; and second, the forest pragmatist 
who takes things as they are, and looks 
upon forestry as a business to be worked 
at. (I use these two terms, “ idealist ” 
and “‘ pragmatist,” strictly in their origi- 
nal sense, and distinctly do not write into 
them any of their secondary disparaging 
or derogatory meanings. ) 

Undoubtedly forestry is both a cause 
to be worked for and a business to be 
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worked at and there is equal room in 
the profession for the idealist and the 
pragmatist. Each can help the other to 
avoid an extreme that in either case 
would hinder rather than expedite prog- 
ress toward a commonly desired end. 
But if the idealist through enthusiasm 
for his ideals should develop a religious 
zeal that would lead him to accuse his 
more pragmatic fellows of spiritual decay 
and of disloyalty to the cause because 
they do not follow him, is he not playing 
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them a bit unfair? Is he not driving 
from him the very support he should seek 
to win? 

Self-confidence, and the courage of his 
convictions, are qualities to be admired 
in any man. But when they become a 
self-conceit which refuses to admit the 
existence of new and better knowledge, 
and denies the right of others to their 
own honest opinions, do not these virtues 
then become a vice? 


DE-BUNKING FORESTRY 


By C. STOWELL SMITH 
Washington, D. C. 


mV OR thirty years the general 
mp, Public has held the belief that 
; forestry is something intricate 
and mysterious. Probably this was 
brought about through observation of 
the forestry profession in action. Several 
forest schools of the highest standing have 
together turned out a considerable num- 
ber of professional foresters over this 
period, who have scattered throughout 
the forest regions of the United States. 
Most of these men have better than 
average general education as a founda- 
tion for their forestry education. The 
majority hold masters’, and not a few 
doctors’, degrees. ‘They represent just as 
high standards of training, character, and 
ability as are found in other leading 
technical professions. Along with their 
technical training, however, the foresters 
of the United States absorb also some- 
thing that is lacking in many other pro- 
fessions, namely, a great ideal and a spirit 
of altruism and service. It is true that 
some men have entered forestry solely 
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to earn a living but not a few are in it 
because of the opportunity it gives them 
to accomplish something worth while for 
the public good. 

Forestry came to this country from 
Europe, or put in another way, a few 
far-seeing, able men, seeing the need for 
forestry in this country, went to Europe, 
absorbed what they could, and brought 
it back with them. Gradually American 
forest practice has developed, based upon 
local conditions, but there still remains 
a strong European tinge to the thinking 
applied by foresters to their local prob- 
lems. Dense populations and a stringent 
want for wood for fuel and lumber are 
responsible for the intensive forest culti- : 
vation in the countries from which our 
early forestry textbooks and practices — 
took their cue, and upon these books we 
have largely depended in training men 
for the forestry profession. : 

As against the European conditions we 
find in the United States large areas of 
idle land, some of it agricultural in char- 
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_ acter, and a relatively small population 
which makes impossible the close utiliza- 
tion so characteristic of our European 
neighbors. The problem with them is 
to develop to the utmost their land and 
forest resources in order to support their 
present populations. With us it is not a 
matter of present population at all, as 
we still have supplies of both land and 
timber in comparative overabundance. 
Our problem, if we have one, is to plan 
for future populations 100, 500, or 1,000 
years hence rather than for present needs. 
This difference has never been clearly 
understood and the misconception of our 
position is largely responsible for the 
great ideal that today actuates so many 
professional foresters to do their “ bit ” 
in averting a predicted timber famine, 
actually scheduled several times but not 
yet appearing. 

Recently a small group of professional 
foresters has revived the great ideal in 
the fear that some of their colleagues are 
slipping from their time honored beliefs. 
To encourage this latter group in retain- 
ing open minds and in refusing to be 
stampeded away from the facts, it is 
necessary to examine this latest appeal 
to the profession. 

The forests of America have not been 
“ destroyed.” It is true that substantial 
portions have been removed to make room 
for agricultural development and other 
portions have been exploited to furnish 
homes for men, animals, and equipment 
and lumber for the raw material of in- 
dustry. The waste, that is, the material 
which was burned or allowed to rot or 
otherwise not utilized, was indeed enor- 
mous. So has been the waste of coal, 
metal, oil, and particularly soil values. 
Themine operator, removing only the coal 
which was profitable, and leaving behind 
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the balance for all time; the gold miner 
recovering but 50 per cent of the metal 
because the other 50 per cent would cost 
more than its value; the oil producer 
bringing in a well and draining a pool 
in advance of any market demand; and 
the farmer exhausting his soil without 
attempting to restore it through fertili- 
zation,—all represent a tragedy of waste, 
the latter the greatest waste of all because 
food is a paramount necessity. With the 
surplus of the time a more economical 
utilization was not possible. 

What is waste? Does it mean that 
every bit of coal, gold, wood substance, 
etc., must be utilized? If cost is to be 
disregarded it is easy to visualize a use 
by somebody somewhere of everything on 
earth providing the producer thereof is 
agreeable to absorbing a loss in delivering 
it to the person who can use it. Apparent 
wastes are all around us in everything. 
If every private automobile on the street 
carried a full complement of passengers 
instead of being operated at about one- 
fourth or one-fifth capacity, what a colos- 
sal saving would result,—a saving in 
time, in traffic congestion, in human lives, 
and in capital invested in metal, rubber, 
and even wood. Yet few characterize 
these wastes as “ tragedies.” ‘These in- 
stances could be multiplied a thousand- 
fold in everyday life. ‘They are regretta- 
ble but not hopeless. 

Evolutionary processes are at work in 
society that tend to correct these apparent 
wastes just as fast as conditions warrant 
and demand. Now that we have more 
farm land than is necessary to feed our 
present population is no reason for aban- 
doning the profession of farming. On 
the contrary, it simply means that the 
farmer must buckle down and revise his 
methods to suit what markets are avail- 
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able. If he cannot produce a profit on 
corn, maybe he can on rabbits. So with 
the forestry profession. No forester need 
be downhearted if it cannot be proven to 
his satisfaction that the country is facing 
a timber famine. There still remains a 
tremendously wide field of usefulness to 
exploit. Undoubtedly things can be done 
for and with our forests that nobody has 
yet dreamed of. Unlimited research lies 
ahead. I have absolute faith in the for- 
estry profession and its ability to take 
full advantage of its opportunities. But 
it, like the farmer, cannot afford to grow 
corn where rabbits are the profitable 
product. 

The term “moral tragedy” needs 
definition. If it means the failure of the 
foresters of America to fight for a cause 
without regard to facts, that is one thing. 
If it means the failure to make a per- 
sistent and well-planned effort to get 
into effect such forestry practice as is 
known to be economically sound under 
our own conditions, that is another. Does 
a forester fall in repute because he care- 
fully analyzes the facts now available, 
and tries to keep an open mind on those 
things which are only matters of opinion, 
until proven? 

The heart of the forest problem really 
is, first, the need of the American public 
for forests, and second, what it has avail- 
able to meet that need. Nobody has yet 
answered the first question. Now, after 
many years of conversation, we are try- 
ing to answer the second, but probably 
will not have the answer in less than 
10 years. Whatever drifting has been 
done was during the past 25 years when 
the forestry profession neglected to ascer- 


tain these two facts fundamental to a 
forest policy. 
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As to the illusion about what forest 
owners will or will not do, there is no 
record of a single instance of a forest 
owner refusing to install recommended 
forest practices where he has been reason- 


ably shown that he could profit thereby. 


And by “ reasonably shown” is meant 
the same assurances that would be re- 
quired in any other type of business 
enterprise. If forest owners are expected 
voluntarily to end so-called “ forest dev- 
astation,” regardless of cost and on a 
gambler’s chance, theirs becomes a phil- 
anthropic enterprise. 

Actual statistics reveal a decline in the 
annual lumber consumption of from 46 
to about 34 billion board feet in spite 
of increased population, industrial ex- 
pansion, and efforts to promote the use 
of lumber. Is it “‘ sour grapes” to pause 
and examine the evidence before trying 
to pick them? 

It is probably correct to say that the 
fate of our forests depends in large mea- 
sure on the mental attitude of foresters. 
It is decidedly essential, therefore, that 
this mental attitude be sane. The time 
has passed for fanatical attempts to arouse 
emotions. ‘The professional forester has 
been fed on plenty of high ideals and 
purposes and has finally arrived at the 
conclusion that a diet of cold facts is 


. 
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adequate for present-day consumption— 


and more nourishing. He has exhausted 
emotional appeals with the net result that 
after 25 years of earnest preachment he 
has come to the point where he admits 
that the profession is in a rut. 


My own history illustrates my point. — 


In 1916 I left a federal position to be- 
come closely identified with the lumber 
industry. I promptly received a letter 
from a leading forester in which he 
volunteered the advice that I had reached 
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the parting of the ways, that I had only 
two choices: one, to take a strong and 
persistent stand for forest conservation 
in accordance with the high ideals of the 
profession regardless of its consequences; 
or, two, to be dominated by the destruc- 
tive forest practices of my employers and 
to go their ways, thus losing forever my 
professional standing. I replied that I 
refused to be placed in either position; 
that my close association with lumbermen 
while working at my forestry profession 
had firmly convinced me that the best 
way to secure sound progress in forestry 
on private lands was through men occu- 
pying positions like my own who were 
able gradually but surely to introduce 
such forest practices as were sound. 
Needless to say, a reply to my letter was 
never received. Experience amply justi- 
fied my belief. Now, 14 years later, 
comes a call to the whole profession to 
lay aside apathy and doubt and be reborn 
in faith. This savors of the revival 
service that was held over me in 1916 
and which fortunately did not take. 

I trace a substantial and major portion 
of what progress has been made in west- 
ern forestry to men like myself who re- 
fused to stand up and recite a creed ready 
made and handed to them. We retained 
our ability to contact those needing con- 
tact in order that around the table and 
after full discussion there might develop 
a spirit of codperation to be translated 
into fire protection, less destructive log- 
ging, more seed trees, and other tangible 
things on the ground but seldom on 
paper. We made progress in those di- 
rections in which we could prove the 
course is worth the cost. Carloads of 
bulletins on forestry have been written 
but little actually put into practice except 
through personal contacts with the lum- 
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ber industry, not by ministers of the 
gospel of spiritual redemption, but by 
men who could appreciate the value of 
a dollar and talk in terms of profit as 
well as love of mankind. 

Having lived through the many years 
during which the forestry hosts were 
encamped on one side of the fence and 
the lumbermen on the other, each firmly 
convinced that their cause was the only 
just one, and having had some little part 
in getting patrols from the two armies 
to fraternize, I naturally deeply regret 
anything that may cause both to dig in 
deeper and get their reserves in readiness. 
I have seen pretty good forest practice 
installed by the manager of a lumber 
company as the result of salesmanship 
on the part of his forester opponent on 
the golf course, not because the manager 
was convinced that there was a profit in 
it for his company, but because he felt 
the man he was playing with was sincere 
and that, in spite of the uncertainties, 
he might get out without a loss. What a 
tragedy it would be if this sort of thing 
should be destroyed, not only a moral 
tragedy but a physical one, with a fair 
chance that a substantial amount of the 
lumber industry’s support for fire protec- 
tion on cut-over lands and other impor- 
tant safeguards to the future forests 
might be withdrawn. 

I know that some of the most impor- 
tant forestry legislation in the western 
states was made possible through the 
support and active interest of the lumber 
industry, and never would have been 
passed over its opposition. I know that 
even federal appropriations for the sup- 
port of organizations like the Forest 
Service might encounter some difficulties 
if the lumber industry should organize 
against them instead of for them, as has 
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always been the case. It should be con- 
stantly borne in mind by the forestry 
profession that the so-called “ magnifi- 
cent victories ” it has won have resulted 
from coérdination of the efforts of sepa- 
rate armies of various creeds welded into 
a fighting whole, rather than the efforts 
of a small band of possibly well-meaning 
but over-zealous fanatics. 

There is no question that there exists 
a compelling call for constructive leader- 
ship, a leadership which will inspire the 
solid support of all intelligent citizens 
and not a leadership which will result 
in desertion from the ranks of those por- 
tions of the army that are essential to 
get the leader somewhere in his cam- 
paign. There is grave danger in the 
latter. 

If, “after fifty years of exhortation 
and protest,” there exists no program for 
dealing on a large scale directly with 
“ forest devastation,” there apparently is 
something radically wrong with the for- 
estry profession or with the “ exhortation 
and protest,” and an internal examina- 
tion to locate the difficulty seems in order. 
If the forestry profession wishes to accept 
the premises laid down by the authors of 
the letter as facts, the die is cast. If on 
the other hand foresters wish to approach 
the problem with unbiased minds and 
without preconceived ideas, I am willing 
to throw into the discussion a few 
thoughts for consideration. 

To begin with, few professional for- 
esters agree on the requirements of a 
fundamental forest policy. ‘That has been 
amply demonstrated recently. As the 
first step, therefore, I would suggest that 
the profession find out what it does agree 
upon as a foundation upon which to 
build. Nothing should be taken for 
granted. It must be proven unless for- 
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esters wish to regard themselves as 
preachers of a prescribed gospel rather 
than as forest practitioners. 

Second, why not remove the mystery 
and complexities surrounding the subject 
of forestry? It is simple if we leave out 
the fine theories. All that is necessary 
at this time is to determine timber re- 
quirements necessary to adequately meet 
our present and future needs. That re- 
quires first a study of present needs, 
second, a study of present supplies, third, 
a study of future needs, fourth, a study 
of how current requirements are being 
provided for at the present time, and 
fifth, what is necessary to do, if any- 
thing, to balance the predicted or assumed 
future requirements against supplies. 


During the relatively short life of the 


profession much emphasis has been placed 
upon the last step without due regard 
to those intervening. 

Present needs for forest products, par- 
ticularly lumber, are apparently being 
adequately cared for by a lumber industry 
operating at approximately 60 per cent 
capacity. Overnight, almost, the other 
40 per cent can be brought into pro- 
duction without strain. Our full mill 
capacity is capable of turning out more 
lumber than has ever been required in 
any year to date. I realize of course that 
such a condition would be undesirable. 

Increased production would undoubt- 
edly result in lower lumber prices, but 
lower lumber prices can hardly be im- 
agined that will long keep the industry 
solvent. The latest figures available to 
me (October, 1928), show that the 
wholesale lumber-buying power of a 
dollar in that month was 109.1 cents 
worth of lumber as against 100 cents for 
1926, the base. (October, 1928, prices 
were much higher relatively than Febru- 
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ary, 1930.) Ten years ago, in 1920, the 
relative value was but 60.5 cents as com- 
pared to 1926. 

Knowledge of present supplies requires 
an inventory of existing forest resources 
which has just been started by the United 
States Forest Service. When the results 
are available we can squarely face the 
situation and not until then. Present 
forest supply figures are largely the re- 
sults of guess work. 

The study of future lumber require- 
ments is exceedingly complex. About all 
the evidence we have to go on now is 
that lumber production in general is de- 
clining, that there is a decline in in- 
dustrial uses of wood, and that more 
markets for wood seem ready to fall. 
These are facts, distasteful to the lumber 
industry, and fraught with danger to 
profitable private forestry, but neverthe- 
less indicating a trend in lumber con- 
sumption that cannot be disregarded. A 
tremendous effort must be expended on 
an analysis of why present consumption 
is dropping as an indication of future 
consumption before we can measure 
future requirements with any degree of 
assurance. Nonchalantly dismissing the 
whole matter, as is frequently done, with 
the statement that “large quantities of 
forest products will always be needed” 
does not by any means answer the 
question. Into this investigation will 
enter the matter of substitute mate- 
rials, evolution of industries, and evo- 
lution in the form in which wood 
substance can be most advantageously 
used. Nobody knows the answer now 
and even an intelligent guess is impossi- 
ble. How then can the forestry profession 
be expected to develop a national forest 
policy having to do with future situations 
that, in light of present knowledge, are 
wholly unknown? 
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The above is only from the angle of 
lumber and wood-products use. It has 
left out of consideration all other forest 
values such as cover for watershed pro- 
tection, recreation, etc., the conservation- 
ist having so far directed his attention 
principally toward the lumber industry 
as devastator of a resource needed for the 
building of houses, raw material for in- 
dustrial fabrication, and the like. Only 
recently has he begun to waver on the 
soundness of his doctrine and to place 
more and more emphasis on the necessity 
for a forest cover to control streamflow. 
On this latter issue, I think a substantial 
majority of the profession will gladly 
follow providing he closely defines “ for- 
est”? cover to mean “ any” cover which 
will bring about the desired results at 
lowest cost. A great deal of misunder- 
standing and confusion has resulted from 
the loose linking of “ timber famine ” and 
“watershed protection,” and endless dis- 
cussion has ensued in which it was not 
clear just what was being talked about. 
There is no necessity for confusion. They 
are distinct and each presents an issue 
which might conceivably be related to 
the other but not necessarily so. But here 
again we make claims without facts—do 
we know what kind of a cover is the most 
economical for watershed protection? 

Watershed protection is a great na- 
tional issue, an opinion that is shared by 
foresters and engineers generally. What 
should the nation do about it? First, 
study the watersheds of the various 
streams and rivers to find out (1) which 
ones need protection; (2) the character 
and size of areas involved; (3) what is 
the type and condition of cover, if any, 
on the areas; (4) what type of cover is 
best adapted to the varying topography 
and soil conditions, and can be put there 
at the lowest possible cost. This is a tre- 
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mendous task in itself, but not one 
primarily of interest to the forestry pro- 
fession, except as it relates to trees if 
trees prove to be the proper cover ma- 
terial. The engineering features involved 
affect navigation, flood control, irriga- 
tion, domestic water supplies, the dissipa- 
tion of agricultural soils, and other things 
of import. It is particularly a national 
problem because, as a rule, streams are 
interstate arteries and what happens in 
one state is often dependent upon what 
is done in others. 

It is therefore apparent that protecting 
watersheds and raising trees for lumber 
are in no sense synonymous. If a forester 
wishes to argue the necessity for raising 
trees to avert a “timber famine” he 
should refrain from dragging in water- 
shed protection to strengthen his argu- 
ment. On the other hand, in discussing 
watershed protection it is not necessary 
to include forests because the best pro- 
tective covering may be, and frequently 
will be, something besides trees. 

The thinking of foresters to date has 
largely been directed toward ways and 
means for continuing adequate supplies of 
timber to produce /umber as that term 
is now defined, on the assumption that 
lumber is going to be increasingly im- 
portant to the welfare of the nation. 
Unfortunately the steady decrease in 
total and per capita consumption of lum- 
ber has upset that premise. Industrial 
revolution is apparently working in the 
lumber industry just as it is in other 
industries, and recognition of the trend 
now may avert trouble later. 

Lumber is by no means the sole prod- 
uct from forest trees. Recently there 
has appeared a new magazine entitled 
“Cellulose” devoted exclusively to a 
product which comprises the larger part 
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of wood substance. Cellulose opens a 
wide vista of forest conversion. Its mani- 
fold present uses are but the beginnings 
of its possibilities. Although it is prob- 
able that high-grade lumber will always 
be wanted so long as it is available at 
a reasonable cost, it is not at all certain 
that raising it for future markets is sound 
policy. 

In this connection I call attention to 
certain conclusions reached by a group 
of qualified men with reference to the 
future of forests and forest products and 
presented in the November, 1929, issue 
of the JOURNAL OF Forestry. I predict 
that it is but a relatively short time from 
the present practice to the time when 
boards, sash, frames, moldings, and in 
fact any desired finishing or factory shape 
will for the most part be pressed out of 
pulp and in the process will be rendered 
practically waterproof, decay-proof, and 
fireproof. This is largely a problem of 
cellulose chemistry, and mechanics. 

If the above conclusions are sound, 
the forest problem is greatly simplified. 
In terms of cellulose, the supply of raw 
material in the forest is immediately 
trebled. If present forests are sufficient 
only to supply the lumber needs of the 
nation for 100 years, if converted into 
cellulose the supply becomes 300 years 
or more and the door is opened to compe- 
tition from corn stalks, hay, or in fact 
all plant growth. 

Through industrial evolution the 
“timber famine” fades into the back- 
ground as the foundation for a great ideal 
and the forestry profession takes its place 
as a codperator with other professions in 
working out the economics of the situ- 
ation in order that its future usefulness 
may be unimpaired. 
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DEFEATISM OR OPTIMISM IN FORESTRY? 


By NELSON C. BROWN 
Acting Dean, New York State College of Forestry, Syracuse University 


Pm ALNCE the World War there has 
d been considerable vogue in “ de- 
~4\ bunking”’ tenets and theories 
phat were formerly held in high regard. 
An heretical attitude toward some of our 
generally accepted policies and traditions 
has become widespread. Such was a na- 
tural reaction to the extreme spiritualism 
which had its birth in war propaganda. 
This trend toward realism has been in 
the main healthy but in many instances 
the pendulum has swung too far in the 
direction of a destructionist policy. 
Iconoclasm is abroad. 

Forestry has not escaped. Perhaps it 
is an attempt at truth seeking—a casting 
off of traditional theories. However, in 
many phases of the profession there have 
been rumblings of discontent, doubt, and 
even the intrusion of cynicism. ‘This atti- 
tude of mind has produced a widespread 
lack of courage and vision. I do not wish 
to appear to be favoring unduly that 
blind faith which has characterized so 
many new developments, and yet it seems 
to me that within recent years complaints 
that there are too many foresters, too 
many good schools training professional 
foresters, too many forestry graduates 
have been unhealthily frequent. Re- 
quested appropriations, protection pro- 
grams, and planting plans appear to be 
so large that some foresters have stood 
aghast at their magnitude. Some of these 
men appear to be more concerned with 
the difficulties ahead, the hurdles to be 
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jumped, the unforeseen troubles to be 
overcome than they are with how they 
shall plan for present emergencies and 
consummate constructive programs, some 
of which are bound to be milestones along 
the pathway of progress. 

Some have expressed fear that there 
will be too great a wood supply in the 
They seem to lack a vision of 
the vast recreational uses of forests in 
the years to come, and of their influence 
in regulation of climate and waterflow 
and in many other phases of our future 
social and economic complex. 

Timber is today sold under extreme 
competitive conditions. Many of our 
utilization problems remain unsolved. 
But with the growth of our population, 
the development of new uses for wood, 
and the increasing world demand for 
wood products, it seems likely that we 
shall need all the timber that can be 
grown on our forest areas not used for 
park, recreational, and protective pur- 


future. 


poses. 
Forestry is still young but its youth 
has given to it a vigor and a mutability 
which the older professions no longer 
possess. “Tremendous strides have been 
made during the past decade and a new 
concept of forestry has arisen. Its many 
opportunities and responsibilities have 
been greatly enlarged, as shown by the 
fact that today the proper seasoning, pre- 
serving, and even merchandizing of forest 
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products are recognized to be as vital as 
the growing of the crop. 

Just as we had several attempts in the 
medieval ages on the part of ardent sup- 
porters of the Cross as against the 
Crescent, so now we need such a crusade 
in forestry, a real re-awakening of zeal, 
a re-inventory of objectives, a stirring of 
the soul of forestry ; just such a recrudes- 
cence of faith, optimism, and foresight 
as inspired our leaders during the first 
decade of this century. 

Are present foresters disturbed about 
their positions, concerned about competi- 
tion, alarmed about their future? Is it 
true that they have discouraged young 
men from going into the profession? 
Have they adopted a cynical, anemic, 
attitude toward their work, opportunities 
for public service, and the general future 
of the profession? After all, what pro- 
fession contributes more to the happiness, 
prosperity, and welfare of the country 
than our own? In what profession can 
one secure more pleasure and real sense 
of satisfaction than in forestry? 

All public and professional movements 
revolve about the men who shape their 
destinies. No matter how high the ideals, 
standards, and ambitions, the achieve- 
ments and accomplishments of any effort 
can be no greater than the vision of those 
who guide them toward their goals. 
Have we reached a “ laissez-faire” atti- 
tude on our forestry ideals and standards? 
If we have, we need men of greater 
ability and capacity and those who will 
encourage a higher type to enter the 
profession. 

Leaders in the legal, medical, engineer- 
ing, and other professions tell us the 
supply of new men entering those fields 
is fairly adequate but that they do need 
recruits of greater ability, leadership, and 
vision. 
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The same is true in forestry. From the 
larger numbers now entering the pro- 
fession we should develop a better per- 
sonnel in the ranks. Good men often 
develop their own jobs. Foresters have 
generally been poor salesmen, both for 
themselves and for the cause of forestry. 
There is too much division of thought, 
lack of unanimity of purpose, quibbling 
over details, rather than constructive 
ideas and programs and policies which 


point a century, yes centuries ahead. 


Where would the foresters of the earlier 
years be today if they had dallied in a 
state of confused hesitancy about what 
the future years held in store for them 
and their profession? They carried on 
in a spirit of faith and optimism. They 
made their future, and had they not they 
would long since have been discouraged 
and dropped by the wayside. They held 
to their faith and their hopes have been 
rewarded by a fulfillment of their ideals 
even beyond their expectations. 

We are now standing on the threshold 
of finer, bigger, and better things in for- 
estry. Our Federal Forest Service is still 
sadly handicapped by lack of funds. Few 
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states have programs and policies ade- 


quate to meet their requirements. Better 
and more attractive positions will become 
available. There are men who will fill 
many of these places but are they men of 
sufficient background, experience, and 


rn 
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ability to measure up to their responsi- — 


bilities? The crying need of many of our 
organizations is for a stronger personnel 
both of the “ thinker” and the “ doer ” 
type. 

The future of forestry may be in 
danger, but not because of a lack of 
opportunity. Too many foresters have 
indicated that it would be wiser not to 
take part in legislative affairs for fear of 
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later retraction. Fear of mistakes rather 
than courage and vision to go ahead ap- 
pears to be their guiding motive. Alarm- 
ists and defeatists have met with entirely 
too much sympathy and encouragement ; 
cynicism to some degree has replaced the 
idealism of yesterday. 

It is well to give some consideration 
to the discouraging as well as the en- 
couraging angles of our various problems, 
but America would never have been dis- 
covered, the World War never won, 
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many modern inventions never adopted 
if we saw only the black clouds on the 
horizon, the discouragements, the pitfalls, 
the insurmountable hurdles to be over- 
come. We need the faith which inspired 
our forefathers, we need the pioneering 
spirit, and, if you please, the daring and 
courage which drove Byrd and Lindbergh 
toward their goals, the vision and aggres- 
sive enthusiasm of Pinchot, Pack, and 
Roosevelt, which gave reality to their 
dreams. 


INFLUENCE OF FOREST LITTER ON RUN-OFF, 
PERCOLATION, AND EROSION 


By W. C. LOWDERMILK 


Senior Silviculturist, California Forest Experiment Station 


@UHE object of the studies de- 
ite o scribed in this paper was to 
haps “ea determine: 

1. The factors which influence the 
division of rainfall into surficial run-off 
and percolated water. 

' 2. The effects of surficial run-off on 
soil erosion under certain conditions. 

The work is a continuation and elabo- 
ration of certain studies conducted by the 
writer in northern China from 1924 to 
1926, and forms a part of the program 
of the California Forest Experiment Sta- 
tion. The results will later be presented 
in more detail. 


Devi, Canyon PLoTs 


Two pairs of surficial run-off plots, 
with an area of 1,000 square feet per 
plot, were installed in 1927 in Devil 
Canyon, San Bernardino National For- 
est, in southern California to measure 
the relative effects on the absorption of 
rain by a mountain soil covered with 
chaparral and one burned clean. In each 
case an inset border prevented the in- 
cursion of surficial run-off from outside 
the plot and precluded the escape of sur- 
ficial run-off from the plot itself except 
through the aperture which led to meas- 
uring devices. Sediment traps between 
these and the plots made it possible to 
weigh accurately the eroded material. 
(Plate 1.) 

During the season of 1927-1928, 
which had few run-off producing storms, 


the chaparral vegetation with its litter 
reduced both surficial run-off and erosion. 
Thus, the total run-off from the chap- 
arral-covered plots was 1.2 cubic feet as 
against 4.4 cubic feet from the burned 
plots—a ratio of 1 to 3.7. Erosion from 
the chaparral plots amounted to 15.7 
pounds of material as against 284.4 
pounds from the burned plots—a ratio 
of 1 to 18.1. 

The influence of the chaparral cover 
and litter on surficial run-off resulting 
from high intensities of rain is even more 
striking. Thus, during the 4.34-inch 
storm of April 2-3, 1928, when the maxi- 
mum rainfall reached a rate of 0.133 
inches per 5 minutes, the 5-minute rate 
of run-off from the chaparral plots was 
0.02 cubic feet as against 1.33 cubic feet 
from the burned plots—a ratio of 1 to 
66.5. These installations served to check 
the results of the studies in China, which 
had indicated a hitherto unmeasured réle 
of forest litter (5, 6). 


BERKELEY EXPERIMENTS 


Studies of run-off from plots in place 
were supplemented by an intensive series 
of experiments at Berkeley, California, 
to determine more definitely the relation 
of litter to surficial run-off. In order to 
isolate this factor as completely as pos- 
sible it was considered necessary to 
eliminate as much as possible sub-surface 
differences in soils resulting from chan- 
nels caused by decayed roots and by 
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_ worm and animal burrows. Because of 
the greater importance of having the 
soils used in the experiment uniform 
than undisturbed, it was decided to take 
_ them up in shallow layers and then re- 
pack them by layers in their original 
order and approximately to their original 
volume. 

This procedure was intended to render 
all conditions as nearly uniform as pos- 
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Figure 1.) The development of perco- 
lation channels between the edge of the 
tank and the soil was prevented by two 
sets of narrow flanges, one 4 inches and 
the second 16 inches from the soil surface. 
The surficial run-off was caught by a 
baffle trough at the lower end of the 
tank, was conducted from here into the 
sediment trap in which suspended soil 
particles were separated from the rising 


Figure f. 


sible except at the surface of the soils. 
Differences in run-off or erosion in soil 
samples otherwise identical could then be 
attributed solely to the litter. 

The soils were repacked in rectangular 
tanks of 18-gage galvanized iron en- 
cased in reinforced wooden frames. The 
tanks had horizontal dimensions of 2 x 5 
feet and were so built as to provide for 
a soil depth of 2.5 feet and a surface slope 
of the soil of 30 per cent. (Plate 2 and 


SURFICIAL RUN-OF Foet EROSION 


DIAGLAMAT/IC SECTION 
THROUGH 


THE BERKELEY EXPERMENT 


WC. Lowecermil# 1949 


=z ‘6 soaps ‘ 
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current, and thence into the run-off 
collector tank. The latter was equipped 
with a glass gage graduated in inches 
and tenths to permit the direct reading 
of water heights with a mirror. 
Percolated water was collected in a 
layer of gravel and sand on the bottom 
of the tank and was conducted thence 
directly into the percolation tank, which 
had provision for measurement of water 
height similar to that of the run-off tank. 
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PLaTE 1.—A detailed view of the instrumentation to measure rain intensities and rates of 
surficial run-off from chaparral-covered plots; burned plots are in the background. Baflle 
troughs at the end of the plots conduct the surficial run-off into pipes through a sediment 


trap and thence into the tipping bucket instrument which automatically records the rate of 
run-off. Devil Canyon, San Bernardino National Forest, Calif. 


PLATE 2.—A general view of the installation to isolate and measure the influence of forest 


litter and duff on the surficial run-off from natural and artificial rain and the resultant 
effects in comparative erosion. Berkeley, Calif. 


INFLUENCE OF FOREST LITTER ON RUN-OFF 


Provision was made for the rapid re- 
moval of percolated water in order to 
avoid possible interference from a rising 
water table. This made it possible to 
study the role of forest litter without 
the complications present on long slopes 
under natural conditions where a rising 
water table occasioned by heavy rains 
may sometimes play a decisive part in the 
effective infiltration of rain. 

Provision was made to supply artificial 
rain by means of two horizontal 1-inch 
pipes fitted with special Skinner over- 
head sprinkling nozzles (No. 2). These 
nozzles were spaced at 2-foot intervals 
on each pipe and were so placed as to 
stagger the jets one foot apart. Provision 
was made to adjust the angle of.the line 
of jets to varying wind velocities from 
east and west; adjustment for north and 
south winds required the sliding of the 
nozzle pipes either to north or south. 
Berkeley hydrant water was used under 
a pressure of approximately 60 pounds 
per square inch. 

This installation made it possible: 

1. To simulate rain in various a- 
mounts and at various intervals. 

2. To measure surficial run-off. 

3. To separate and measure material 

eroded by surficial run-off. 
4. To measure percolated water. 

Three widely separated soil series were 
selected for sampling: (1) Aiken, col- 
lected near Placerville, California; (2) 
unmapped Holland, collected 30 miles 
east of Sonora; and (3) Altamont, col- 
lected from the Berkeley Hills. The 
samples represented typical soil profiles 
covered with characteristic vegetation 
and were selected largely because of 
differences in the rate of percolation of 
water through them. They were col- 
lected and repacked in the experimental 
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tanks by 1 to 4-inch layers in natural 
order as uniformly as possible. That 
substantial uniformity was obtained is 
shown by the results with the two pairs 
of supposedly identical tanks in the Alta- 
mont series which showed satisfactory 
agreement. 

After the soils had been packed in the 
tanks, forest litter which had covered 
the respective soils in nature was placed 
on the surfaces. The soils were then 
permitted to settle during the rainy 
period from November, 1927, to March 
8, 1928, when the experiment was begun. 
The natural layers of forest litter aver- 
aged approximately 2 inches thick. 

The litter on the odd-numbered tanks 
was burned off clean with a Hauck torch 
before the application of artificial rain. 
Except for this, as far as could be fore- 
seen, conditions were uniform within 
each pair of tanks. Since the experiment 
was designed to study only the influence 
of forest litter, apart from other factors, 
on the division of rain into surficial run- 
off and percolated water, the results are 
not directly applicable to percolation 
rates for a watershed. 

‘The tanks were numbered as follows: 


Tank Surface 
number Soil condition 


Ip Aiken sample from f Burned 
Ill Placerville \ Unburned 


IlI( Holland sample from(¢ Burned 
IV Stanislaus N. F. Unburned 


V (Altamont sample from { Burned 


VI} Strawberry Canyon, | Unburned 
VII) Berkeley Hills Burned 
VII Unburned 


Artificial rain was applied in series of 
ten rains of equal duration according to 
the schedule shown in Table 1. Natural 
rain also occurred on the dates indicated 
in this table. A period of one or two 
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days after natural rain was allowed for 
its seepage fraction to leave the tanks. 

Both natural and artificial rain was 
measured in nine rain gages located syste- 
matically over the installation. These 
gages were checked for accuracy by cali- 
bration. No difficulty was encountered 
in the measurements of natural rain, 
which may be assumed to have fallen at 
uniform depths over all the tanks. Gusty 
and changeable winds on some days 
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each tank and the location of each gage 
(Figure 2). The rainfall was determined 
separately for each run by recording the 
catch of each gage and drawing isohyetal 
lines through calculated interval points on 
the triangulation lines between the gage 
installations. The isohyetal interval was 
placed at 0.2 inch. The area of each 
isohyetal zone was planimetered and the 
total average depth of rain for each tank 
determined on an area basis. In subse- 


TABLE 1 
SCHEDULE OF RUNS OF ARTIFICIAL RAIN ON SURFICIAL RUN-OFF SEEPAGE TANKS, 1928 


Duration 
of each No. of 
Series run runs 
Irregular 2 
(trial runs) 
B 1 hour 10 
G 2 hours be) 
D 4 hours 10 
E 8 hours 10 
F 4 hour 10 
G 1% hours 10 


Natural rain 


caused irregular depths of artificial rain 
over the tanks. The wind often changed 
between reading intervals of two hours 
and required a new adjustment of the 
nozzle pipe manifold. It is also possible 
that the individual jets, which were shot 
15 to 20 feet into the air, did not en- 
tirely lose their identity, although the 
application was uniform as far as could 
be determined by observation. 

In order to determine the depth of 
artificial rain, blue print plans of the 
tank installation were made to exact 
scale to show the projection surface of 


Approx. total 
Dates of runs rain in inches 


March 8-10 7.0 


March 14-26 
(Rain, March 22-23) 


15.0 


March 8—April 13 26.0 
(Rain, Apr. 1-3, 14-18) 

April 20-May 6 44.0 
May 7—May 30 78.0 


June s—June 25 7:5 


July 12—-Aug. 6 21.0 
198.5 
March 3.60 : 
April 1.71 
May 0.37 
5.68 


quent experiments it will prove advisable 
to measure the amounts of artificial rain 
by rain troughs on each side of the tanks. 
These will integrate the total fall with 
greater accuracy and certainly with less — 
calculation than a series of circular rain 
gages. 


COMPARATIVE SURFICIAL RUN-OFF 


The surficial run-off following arti- 
ficial rain is shown in detail in Tables 
2-5. In addition, graphs have been pre- 
pared for each soil and each series 
artificial rain showing the cumulative | 
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TABLE 2 


SUMMARY OF ARTIFICIAL RAIN AND COMPARATIVE SURFICIAL RUN-OFF FOR AIKEN SOIL SERIES, 
TANKS I AND II 


Series 
- Tanks A® F B G Cc D E. 
Depth of Rain and Run-off in Inches 
ime Rain me aa cs 5.68 6.56 12.05 14.28 15.05 39.87 52.01 
RUn-OfF O2) 2%... 17 2.02 1.73 3.40 4.41 13.13 18.95 
PUMA © A civics, « 5-68 7.13 14.69 18.14 19.18 45.48 67.07 
un-OfF Os. 5s 0.07 0.07 0.48 0.49 0.59 1.80 3.09 
Percentages of Run-off 
I 3:0 30.8 14.3 23.8 27.4 32.9 36.2 
II 1.2 0.9 3.2 2.7 3.0 3.9 4.6 


® Natural rain totaled from March 8 through April and May. 


TABLE 3 


SUMMARY OF ARTIFICIAL RAIN AND COMPARATIVE SURFICIAL RUN-OFF FOR HOLLAND SOIL SERIES, 
TANKS II AND IV 


Series 

y aR ee RS ee a eee 

Tanks A® F B G C D E 

Depth of Rain and Run-off in Inches 
Miia Raw 3.3... s 5-68 8.19 15.27 20.77 21.13 44.03 75.24 
Run-off ..... O.1I 3:37 9.12 4.05 8.05 12.38 17-75 
TVS Rain \.e0%.... 5:68 8.36 15.95 22.47 22.59 46.24 80.00 
Run-off ..... 0.08 1.34 3.61 0.94 2.70 6.15 8.53 
Percentages of Run-off 
Pile Run-off. 2... 1.9 41.1 59-7 19.5 38.0 28.1 23-5 
IV Run-off ..... 1.4 16.0 22.6 4.1 11.9 13.3 10.6 


8 Natural rain totaled from March 8 through April and May. 


TABLE 4 


_SUMMARY OF ARTIFICIAL RAIN AND COMPARATIVE SURFICIAL RUN-OFF FOR ALTAMONT SOIL SERIES, 
TANKS V AND VI 


Series 

ASE Ro ee = 

Tanks Ae F B G Us; D E 

Depth of Rain and Run-off in Inches 

WAM RR AATY 85:5 20 5's 5-68 8.12 17.23 23.49 23.01 45.61 $3.91 
Run-off ..... 0.95 2.25 7.17 14.44 14-44 19.33 47.70 
RAE AIN: " cucccae « 5.68 8.43 17.92 24.96 23.44 44.84. 88.89 
Run-off ..... 0.06 0.09 0.31 0.63 0.88 2.38 3.12 


Percentages of Run-off 


VV) Run-off --.:- 16.7 27.7 41.6 61.5 62.7 42.4 56.8 
WA Run-off) .s<.). 1.0 1.0 1.7 2.5 3.7 5.3 3.5 


4 Natural rain totaled from March 8 through April and May. 
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TABLE 5 


SUMMARY OF ARTIFICIAL RAIN AND COMPARATIVE SURFICIAL RUN-OFF FOR ALTAMONT SOIL SERIES, 
TANKS VII AND VIII (DUPLICATES OF V AND VI) 


Series 

_> <a 

Tanks Aa F B G Cc D E 

Depth of Rain and Run-off in Inches 
Vile Rath: vere e 5-68 8.25 17-62 24.55 22.46 42.77 88.68 
Run-off ..... 1.12 2.62 7.67 14.90 14.80 17.42 46.17 
VET Rain ae ee 3 5.68 7.83 12.82 22.93 14.52 36.68 82.70 
Run-off ..... 0.15 O.11 0.53 0.69 1.07 1.91 3-64 
Percentages of Run-off 

Vil*cRuncofisces . 19.7 31.7 43-5 60.7 65.8 40.7 52.0 
VIII Run-off ..... 2.6 1.4 4.1 3:0 7. 5.2 4-4 


a Natural rain totaled from March 8 through April and May. 


surficial run-off and the percolated water 
as a percentage of their sum together 
with the average rate of artificial rain 
per hour. A typical sample of these 
graphs is shown in Figure 3. Under calm 
conditions the rate of rainfall was slightly 
more than 2 inches per hour, with lesser 
rates during gusty or fairly strong winds. 
The experiment was not run during 
heavy winds. The average rate was 
slightly more than 1 inch per hour. 

The cumulative graphs were used be- 
cause they constitute one of the most 
sensitive methods for indicating a trend 
of a series of phenomena. The more uni- 
form the trend the more nearly the graph 
approaches a straight line. Its angle with 
the base line may be taken as an index 
of the trend. 

In the present experiments the surficial 
run-off from the burned surface was 
greater in every instance than from the 
litter-covered surface. The differences in 
the Holland soil, a fine sandy loam, were 
on the order of 3:1; in the Aiken soil, 
a sandy clay loam, on the order of 9:1; 
and in the Altamont soil, a clay loam, 
on the order of 16.5: 1. The litter was 
thus more effective on the fine-texured 
soils than on the coarser-textured soils. 


Contrary to expectation the coarser- 
textured Holland soil in a bare condition 
was not the most absorbent of rain. 
With this the average percentage of sur- 
ficial run-off was 35, while with the 
Aiken soil it was 27, and with the Alta- 
mont 49. Under the forest litter, how- 


ever, the absorptive capacities of the soils © 


changed remarkably. Surficial run-off 
from both the Aiken and Altamont soils 
approximated 3 per cent, as against 13 


per cent with the Holland soil—a ratio — 


of 1:4. The forest litter, therefore, 
played a much larger réle in the absorp- 
tion of rain on the fine-textured soils. 
This order of influence coincides with the 
influence on erosion by the surficial 
run-off. 

The original experimental runs were 
completed in August, 1928. The installa- 
tion was maintained throughout the fol- 
lowing year with no additional treatment 
except to prevent the development of 
vegetation, and repeat runs were made 
in July and August of 1929 to discover 
if further settling or other influences 


Gene 


might change the relationships discov-— 


ered in the first series of experimental 
runs. ‘Table 6 shows a comparison be- 
tween runs of the original series of 
similar duration and intensities with the 
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repeat runs. Series A, including the 
intermittent natural rains, is not included 
in these comparisons. 

_ The results of the repeat runs confirm 
the findings of the original experiment. 
After a year’s time the litter appears 
to be more effective in favoring penetra- 
tion of rain into the soil. The only 
explanation which has been found is the 
activity of earthworms, whose castings 
are evident in the litter-covered tanks. 
The development of macro-structural 
features in a soil profile which were noted 
in the sampling can reasonably be as- 
sumed to increase its capacity for pene- 
tration over artificially packed soils, a 
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CoMPARATIVE EROSION 


Eroded material caught in the sedi- 
ment traps is shown in Table 7. Surficial 
run-off from burned surfaces was muddy 
while that from litter-covered surfaces 
was clear. Such material from the latter 
as was collected in the sediment traps was 
chiefly organic particles of the litter as 
determined by ignition tests. 

The differences between the burned 
and litter-covered soils in amounts of 
eroded material are far greater than 
the differences in run-off. Erosion thus 
proved to be a more sensitive index in 
the change of surface condition than sur- 
ficial run-off. The rate of erosion, how- 


TABLE 6 


SURFICIAL RUN-OFF IN REPEAT RUNS AND FIRST EXPERIMENTAL RUNS, IN PERCENTAGE OF SURFICIAL 
RUN-OFF PLUS SEEPAGE 


Soil series Aiken Holland Altamont 

Tanks I I it IV Vv v1 VII Vill 
Mmirst Runs ....... 30.7 3.5 31.2 13.0 48.6 3.6 47.1 47 
Meepedts ......6... 38.7 0.7 40.8 21.9 66.7 1.3 58.5 1.4 


condition represented by the tanks during 
the first experimental runs. 

The most significant feature of the 
experiments is that the forest litter con- 
tinued to function for all durations of 
rain in approximately the same order. 
Run-off graphs for the burned and litter- 
covered tanks in the same soil series 
maintain uniform angle relationships ex- 
cept when the rainfall differs widely for 
the two tanks. Indeed, the percentage of 
surficial run-off from the Altamont and 
Holland soils was lower in the 8-hour 
application than in the 4 or 2-hour appli- 
cations. It is difficult to explain this 
reversal of expectation, which only ac- 
centuates the finding that the litter when 
saturated continued to maintain a high 
percolation capacity in the soil. 


ever, did not increase uniformly with the 
increase in total surficial run-off. This 
effect was most noticeable on the Aiken 
soil, where a conspicuous “ erosion pave- 
ment” developed. 

Differences in eroded material from 
the different soils are notable. The fine- 
textured soils yielded the greatest amount 
of sediment. For example, the sediment 
in Series C from the bare Altamont soil 
was II to 16 times that from the Aiken, 
and 4 to 6 times that from the Holland. 


ROLE oF Forest LITTER 


In these experiments the forest litter, 
independent of the forest, served to main- 
tain the soils under them in a state of 
far greater absorptive capacity than the 
same soils which had been burned bare 
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of forest litter. This action, which has 
not hitherto been measured, continued 
far beyond the complete saturation of the 
litter. 

Forest litter has generally been cred- 
ited chiefly with a capacity to absorb 
water up to the saturation point, and 
various authors have expressed the view 
that when this point is reached the sur- 
ficial run-off from forest soil will be at 


TABLE 
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conditions through long periods of time 
the characters which a soil profile pos- 
sesses. 

The capacity of forest litter to hold 
large quantities of rain has been most 
emphasized by former workers, and ad- 
ditional functions such as mechanical 
hindrance to surface flow have been 
recognized but not measured (3, 4, 5; 
10, I1, 12). Accordingly, the litter 
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MATERIAL ERODED FROM TANK SURFACES BY SERIES OF APPLICATIONS OF ARTIFICIAL RAIN, AND 


WEIGHT RATIO OF SILT TO SURFICIAL RUN-OFF WATER. 


(ARRANGED ACCORDING TO 


CHRONOLOGICAL ORDER OF RUNS) 


Tanks 
Item I II Ill IV Vv VI VII Vill 

Series B. ro Runs of 1 Hour Each 

Weight, grams ......... 40.60 0.40 646.75 1.70 516.80 0.300 670.65 0.90 

MUAtIOs 8 GOe!« <inisie «tis os 8's 6 0.10 0.035 0.30 0.02 0.31 0.041 0.37 0.07 
Series C. 10 Runs of 2 Hours Each 

Weight, grams ......... 89.65 0.35 235-60 0.59 1003.50 0.43 1472.93 3-61 

REBUO) eon cee ar eicakscladh a's sis 0.86 0.025 0.12 0.009 0.260 0.002 0.42 0.014 
Series D. ro Runs of 4 Hours Each 

Weight, grams ......... 35.40 0.45 19.02 2.48 437-35 0.500 370.81 1.0 

Ratio; Jolie. bec sb guaae 0.001 0.0001 0.006 0.001 O.1 0.001 0.09 0.002 
Series E. ro Runs of 8 Hours Each 

Wraipht. SAMS vege sees 48.65 0.50 235.60 1.07 2253-7 0.30 1910.6 0.95 

Reto ome heeds aeslas 0.01 0.0007 0.05 0.0005 0.200 0.0004 0.18 0.001 
Series F. ro Runs of One-Half Hour Each : 

Weight, grams ......... 18.60 0.05 234.02 2.00 275.80 0.60 295.10 0.42 — 

RAG Oras h, ia assiSie's oon Oo 0.040 0.003 0.30 0.086 0.520 0.030 0.46 0.016 © 
Series G. 10 Runs of 14 Hours Each 

Wretent, Same coven «0 38.15 2.00 28.10 0.950 1317.70 0.400 1241.20 0.47 _ 

REWO Nn Ge Ur rire taker ree 0.047 0.017 0.030 0,004 0.383 0.0027 0.353 0.0028 | 


the same, or almost the same, rate as from 
a bare surface (1, 2, 8, 9). This view 
overlooks the macro-structural characters 
of the soil which may be related to the 
presence of a mantle of vegetation dur- 
ing the course of soil development. Like- 
wise, emphasis has been placed upon the 
forest rather than upon the soil mantle, 
which in the final analysis is the primary 
absorbent of rainfall. Vegetation, its lit- 
ter, and the soil fauna which it supports 
have determined under given climatic 


samples in the present experiment were 
studied with reference to these factors. 
In determining the moisture-holding 
capacity tubes 4 inches in diameter and 
36 inches long with fine screen bottoms 
were filled with litter, set in water for 
different lengths of time, and allowed to 
drain after each wetting. The water 
retained by the litter sample against 
gravity was determined three times suc- 
cessively with the results shown in Tables 
8 and 9. : 
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The litter was collected in two layers 
easily determinable in the field, namely 
the top and second layers. The top layer 
comprised ‘all litter which showed no 
evidences of decay and represented the 
current fall of leaves. The second layer 
or duff comprised all partially decom- 
posed material above the mineral soil 
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is 180 per cent of its air-dry weight. The 
depth of rain water absorbed by the pine- 
fir forest litter was approximately 0.26 
inches. The smaller samples of litter 
from the chaparral type of the Berkeley 
Hills when evenly distributed to a depth 
of 2.0 inches was estimated to absorb 
0.6 inch. 


TABLE 8 
QUANTITY OF FOREST LITTER * 


Air-dry litter weight per 0.001 acre 
Saas 


la = 
r ‘: a apna Metric 
. Fores posed layer ing layer Total t 

Locality ; type Kgs. Kew es: per ae 

Near Placerville, Aiken Series... Pine-fir-cedar « . .3-909 23.888 27-797 27.8 
Stanislaus National Forest, near 

NCTC WSIS CG ere Pinectir .\.acias 1.902 25.677 27.579 27.6 

BEBCTeT EFAS Foe. eee cess Oak-chaparral (estimated on basis of square 25.0 


foot samples) 


® The undecomposed layer represents the year’s fall of litter. The decomposing layer represents a number 
of years’ fall, depending on its rate of decomposition, which has not been determined. 


TABLE 9 
WATER-HOLDING CAPACITY OF FOREST LITTER SAMPLES, 1928, IN GRAMS AND PER CENT OF DRY WEIGHT 


Water retained after successive saturations 
SAS 


ihe Saas. t 
March 3 March 7 March 24 
Air — 
Sample Forest dry er Per Per 
number type Layer weight Grams cent Grams cent Grams cent 
Pee PineHfif 6 ose. ss EL Opens tusts oe 689 947 137-4 1642 238.3 1439 208.8 
Bee Pine-ft ec .!ses 5 OD ome ct es.a 579 827 143.0 1416 244.5 1178 203.4 
Bree Pinerfiry a iiicc. es Second 2916 1930 66.2 2515 86.2 24.54. 84.1 
Ave Pine=fit' i). bins. «5 Second 2515 44.69 177.7 5096 202.6 5015 199.4 
5 Pine-fir-cedar ..Top ....... 543 1164 214.3 1832 337-3 1591 293.0 
6 Pine-fir-cedar ..Top ....... 580 1268 218.6 1966 338.9 1724. 297.2 
7 Pine-fir-cedar .. Second 1488 2941 197.6 3749 252.0 3676 247.0 
8 Pine-fir-cedar ..Second 1533 3133 204.3 3826 250.0 3725 243.6 


surface. Both layers are designated in 
soil terminology as “A,” of the profile. 
The top layers had at the end of the third 
determination water-holding capacities of 
from 200 to approximately 300 per cent 
of their laboratory dry weight, and the 
second layers of from 85 to approxi- 
mately 250 per cent of their dry weight. 
- On this basis where the top layer is 1/9 
and the second layer 8/9 of the total 
litter, its average water-holding capacity 


* 


The experimental runs with the large 
tanks of soil followed each other so 
closely that the litter was dry only at 
the surface at the beginning of succeeding 
applications. Since the trend of absorp- 
tion maintains practically straight line 
relationships with run-off the absorption 
of the litter to saturation point could 
have played only a very small part in the 
differences in run-off from the contrasted 
surfaces. 


486 


Mechanical hindrance to flow by the 
litter doubtless is important. By delay- 
ing the surface flow and producing small 
hydrostatic heads this tends to increase 
percolation, particularly for small quanti- 
ties of rain. Analysis of the data in the 
present experiments, however, indicates 
that mechanical hindrance to surface flow 
is not the most important factor in pro- 
moting percolation. Thus the percentage 
of surficial run-off from Tank II in 
Series B to E increased from 3.2 to 4.6 
per cent of the rainfall, or about 44 per 
cent, while in Tank I the increase 
was from 14.3 to 36.2 per cent, or more 
than 253 per cent. In Tank IV there 
was an actual decrease in the run-off in 
percentage of rainfall from 22.6 in Series 
B to 10.6 per cent in Series E. 

The evidence is not sufficient to indi- 
cate a direct relationship between sur- 
ficial run-off and the colloidal clay 
surface of the soil. The percentage of 
the run-off from bare soils, however, 
exhibited the same trend as the colloidal 
clay fraction. This trend is reversed in 
the case of soil samples covered with 
forest litter. The finer the soil texture 
the more the forest litter may be expected 
to function in reducing the percentage of 
surficial run-off in cases where the perco- 
lation capacity of the soil is not exceeded. 
It is probable that with an increase of 
textural sizes, a point may be reached 
where forest litter will have no influence. 

In order to test experimentally the 
effect of muddy water on the rate of 
percolation into bare soil under con- 
trolled conditions, four tubes 8 inches in 
diameter, numbered 10, 11, 12, and 13, 
were uniformly packed with Holland 
soil. (Figure 4.) By careful manipula- 
tion water was first applied at the drain- 
age outlets and made to rise slowly 
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through each soil column until the soil 
surface was covered with clear water. 
A sieve with 100 meshes to the inch was 
fitted into the top of the tube and the 
water level raised above the sieve, which 
was used to prevent the formation of 
currents over the soil as additional water 
was applied to the surface. These cur- 
rents would pick up fine particles of soil 
in suspension and sort them in settling. 

Once the soils had been saturated and 
covered with water they were kept so 
by a supply from the top. Automatic 
floats were installed to keep the head of 
clear water at a constant level. The 
percolated water was then caught in the 
bottom and measured, generally at one- 
hour intervals. 

Clear water was run through the four 
tubes for parts of seven days to establish 
the percolating characteristic of each. 
Muddy water was then prepared by 
stirring samples of the same soil into 
water. In accordance with the well- 
known Stokes Law for the rate of fall 
of soil particles in a liquid, water was 
siphoned from the mixture so as to con- 
tain soil particles in diameters of .05 mm. 
and less. Only silt and clay fractions 
were contained in the muddy water, 
which was agitated by a paddle driven 
by an electric motor to prevent settling. 
Determinations for sediment showed 1. vt 
to 1.9 per cent by weight. 

As soon as the muddy water was = 
plied to tubes 10 and 11, the rate of 
percolation diminished until within 
hours it had fallen to less than 1 /10 0 
the rate for clear water. The percolat 
water remained clear. (Figure 5.) 

Clear water was run through tubes — 
12 and 13 for another week. An accident 
with tube 13 caused a stir of the surfac 
soil into suspension with an immedi 
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Figure 4+ 
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ate response in reduced percolation. See 
A-B, Figure 5. Muddy water was 
finally applied to tubes 12 and 13 and 
clear water again to tubes 10 and II. 
Immediately the rate of percolation di- 
minished in tubes 12 and 13 in essentially 
the same way as it had previously done 
in tubes 10 and 11. Furthermore, the 
rate of percolation in tubes 10 and 11 did 
not change with the application of clear 
water following the application of muddy 
water. Evidently the fine-textured layer 
which had formed at the surface con- 
tinued to determine the rate of percola- 
tion for the entire soil column. 

This experiment demonstrated de- 
cisively that muddy water percolates 
through a’sandy loam soil at only a frac- 
tion of the rate of clear water. Suspended 
particles were filtered out at the soil 
surface where they formed layers of fine- 

textured material which determined the 
rate of percolation quite independent of 
the percolation capacity of the soil 
column. The reduced rate of percolation 
is of sufficient magnitude to account for 
major differences in absorption such as 
_ were observed in the present experiments. 

The formation of a fine-textured layer 
at the surface of a bare soil as a result 
of filtering suspended particles from per- 
colating muddy water is, therefore, con- 
cluded to be the decisive condition which 
increases the surficial run-off from bare 
surfaces. This fact indicates that the 
most important function of forest litter 
is to maintain the natural characteristics 
of a soil profile by keeping the rain water 
clear—a function which has been gener- 
ally overlooked, or if considered at all 
only with an inadequate conception of 
its significance. It seems clear that with 
an undisturbed mantle of vegetation the 
percolation capacity of the soil remains 
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at a maximum even in extremely heavy 
and prolonged rains. The removal of 
percolated water from the soil is a matter 
of streamflow in waterways which is 
beyond the scope of this paper. 


NoRMAL AND ACCELERATED EROSION 


It is clear that the normal rate of 
erosion, including the responses to un- 
usual meteorological phenomena, is in- 
separably related to the natural mantle 
of vegetation as it existed prior to distur- 
bance from outside factors, such as man 
and his agencies. When, however, the 
mantle of vegetation is destroyed so as 
to expose the soil to the full force of 
processes of surface removal, against 
which it was formerly protected, we find 
erosion of a different order. This has 
been termed “accelerated erosion,” in 
contrast to the norm established in re- 
sponse to the interplay of geologic factors, 
including climate and time. 

Accelerated erosion reduces the depth 
of the soil profile on sloping lands and 
thereby reduces the capacity of the soil to 
absorb rain water. Further consideration 
of this phase of the subject belongs with 
an examination of the accumulation of 
water in stream channels. 

The index of accelerated erosion is 
increased silt or suspended soil carried 
in the streams of run-off water. A 
marked increase in the sediment load of 
streams can usually be attributed to a 
more rapid erosion of the soil mantle 
of a drainage basin rather than to 
augmented corrasion and abrasion by 
streams. A sediment record of rivers is 
as important in a hydrographic record as 
the volume of streamflow, and is a more 
sensitive index of the state of the water- 
shed than measured streamflow which is 
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dependent on a number of interacting 
factors. 

Accelerated erosion, therefore, alters 
the processes of soil weathering. The A 
horizon is the first to go, and the sealing 
action resulting from the filtering-out at 
the surface of suspended particles tends 
to accelerate the surficial run-off with 
augmented capacities for erosion and 
transport. An unlooked-for element in 
the run-off erosion factor in the present 
experiment, particularly in the Aiken 
soil samples, was the development of 
“erosion pavement.” Its formation is 
not unlike that of desert pavement, 
wherein the agency removing fine soil 
particles is unable to move larger parti- 
cles. As the depth of removal of fine 
particles increases the larger fragments 
collect on the surface until a pavement 
of cobble is formed. This erosion pave- 
ment serves to check further removal of 
fine particles until the formation of 
gullies which undermine the pavement 
and hasten the process of soil removal. 


CONCLUSIONS 


1. Forest litter in these experiments 
greatly reduced surficial run-off, particu- 
larly in the finer textured soils; and this 
influence continued long after the litter 
was completely saturated. 

2. Destruction of the litter and the 
consequent exposure of the soil greatly 
increased the amount of eroded material 
and reduced the absorption rate of the 
soil. 

3. Suspended particles in run-off water 
from bare soils were filtered out at the 
surface and sealed the pores and seepage 
openings into the soil sufficiently to ac- 
count primarily for the marked differ- 
ences in rate of absorption between bare 
and litter-covered soils. 
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4. The capacity of forest litter to ab- 
sorb rainfall is insignificant in comparison 
with its ability to maintain the maximum 
percolating capacity of soil profiles. 
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SEED FLIGHT IN THE DOUGLAS FIR REGION 


By LEO A. ISAAC 
Assistant Silviculturist, Pacific Northwest Forest Experiment Station 


4 KNOWLEDGE of the dis- 
: tance to which tree seed is car- 

8 ried by the wind is important in 
Bivieiléure where natural reproduction 
is sought from seed shed by banks of 
green timber or by single trees. In the 
heavy old-growth Douglas fir (Pseudo- 
tsuga taxifolia) forests of western Wash- 
ington and Oregon, clear cutting with 
broadcast slash burning appears to be the 
only feasible method of forest manage- 
ment. Here Douglas fir and its asso- 
ciates reproduce readily from wind-blown 
seed, and it is important to know how 
far seed may be carried in order to pro- 
vide for the natural reseeding of cut- 
over areas. 

Prior to the beginning of this study 
in 1925 practically no work had been 
done in the study of wind dissemination 
of tree seeds, therefore the methods used 
and the results obtained may both be of 
interest to foresters. Iwo distinctly dif- 
ferent methods of study were employed. 
The first consisted in placing seed traps 
at regular intervals from the edge of a 
bank of green timber and trapping the 
seed as it fell naturally; the second con- 
sisted in releasing winged seed from a 
box kite and from a pilot balloon over 
fields and making counts on the snow. 
The first method gave a measure of seed 
fall as it occurred in nature, including all 
heights at which it was produced and all 
weather conditions that occurred during 
the dissemination period, while the second 
showed the distribution of seed from 
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known heights and in measured wind 
velocities. 


MEASUREMENT OF NATURAL SEED 
FALL BY SEED TRAPS 


Two areas were selected for the seed- 
trap method of study. The first was a 
small body of Douglas fir of the woodlot 
type. In this there had been irregular 
cutting for the past 40 years which re- 
sulted in light stocking and crowns that 
were longer than normal. The trees on 
this area were approximately 75 years 
old and 150 feet in height. The second 
area was typical of the virgin Douglas fir 
stands being logged in the region. These 
trees averaged 225 years old and 210 
feet in height and had short, pointed — 
crowns. The direct measure of seed fall — 
at different distances was obtained by 
setting traps at 100-foot intervals from 
the timber edge and collecting the seed 
from them every two weeks during the 
dissemination period. 

The seed traps consisted of 4-foot 
square trays with rodent-proof cone 
The trays had sides of 1 by 4-inch boards 
and fly-screen bottoms. The covers were - 
of }-inch mesh screen held in a frame of 
1 by 2-inch slats. Traps were set as 
nearly level as possible and just above 
the ground. The fine screen on the bot- 
tom permitted dust and moisture to pass 
through. Gusts of wind passing over 
trap had a tendency to force some 4 
down through the screen bottom, thus 
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tending to hold the seed rather than to 
slide it along and whirl it out of the 
traps, as might occur if the bottom were 
smooth and solid. 

To test the efficiency of the trap for 
holding seed, one trap was placed in posi- 
tion and 100 winged seeds were dropped 
through the coarse screen cover. After 
being exposed to fall and winter weather 
for a period of 49 days, 96 seeds (or 96 
per cent) were still in the trap. 

The 4 by 4-foot traps when set in a 
line at 100-foot intervals represented 4 
per cent of a 4-foot strip. Thus it may 
be seen that they constituted but a small 
sample of the entire receiving area, 
which may account for some of the ir- 
regularities shown in seed fall. Also it is 
very probable that on both areas some 
sound seed was carried a considerable 
distance beyond the point where the last 
was caught. 

Cutting tests were made of all seed 
taken from the traps during the season 
-and the figures given for seed-fall per 
acre are based on the number of sound 
seed caught. 

Weather records at Portland, Ore- 
gon, within 35 miles of both areas, 
showed occasional winds of 30 miles an 
‘hour during the seed dissemination sea- 
son, but these winds usually occurred in 
periods of wet weather when it is not 
likely that seeds were being released. 

A record of seed fall from one light 
and one heavy crop was obtained from 
‘the woodlot stand. On this area many 
of the crowns extended half the length 
of the boles. Cones were produced on 
all parts of the crowns during the heavy 
seed year, but when the light crop oc- 
curred most of the cones were borne 
close to the top of the trees. 
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During the season of heavy crop, seed 
fell at the rate of 203,000 to the acre 
100 feet from the edge of the timber. At 
200 feet the fall was reduced to 40,600 
seeds to the acre. From that point out 
the decrease was irregular, showing no 
seed at 700 feet and 8,700 to the acre at 
900 feet. No sound seeds were found 
beyond goo feet, but culls were found 
as far as 1100 feet. 

When the light crop occurred on this 
area the fall at 100 feet from the timber 
was 26,100, and at 200 feet 29,000 seeds 
to the acre. From that point it dropped 
off to 2900 seeds at 500 feet and no 
sound seeds were caught farther out. A 
seed trap placed under the timber showed 
a fall of 75,000 seed to the acre, or ap- 
proximately three times the fall that oc- 
curred at 100 and 200 feet from the edge 
of the timber. 

A record of seed fall from the typical 
virgin Douglas fir stand was obtained 
for a light seed crop only. This gave a 
fall of 40,000 seeds to the acre at 100 
feet from the timber edge. Beyond that 
point the fall was irregular, showing 
14,500 seeds to the acre at 800 feet, but 
less at some of the intermediate points. 
No sound seeds were caught beyond 800 
feet, but culls were found in the traps as 
far out as 2400 feet from the timber 
edge. As is indicated by the findings on 
the woodlot stand, it is certain that a 
heavy seed crop on this (virgin timber) 
area would have increased the fall both 
in distance and density, but a measure 
of this increase cannot be obtained until 
a heavy crop occurs. 

Table 1 compares the results obtained 
on the two areas and brings out the in- 
teresting fact that from the 300-foot 
point to the end of flight the seed fall 
from the light crop on tall timber very 
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nearly equaled the seed fall from the 
heavy crop on short timber, but up to 
the 300-foot point the seed fall from the 
short timber was very much the heavier 
of the two. The seed fall from the light 
crop on the short timber was consider- 
ably less than the seed fall from the light 
crop on the tall timber at all points ex- 
cept at 200 feet. Thus it may be seen 
that the height of the tree and the length 


TABLE 1 
SEED FALL FROM DOUGLAS FIR AS SHOWN BY NUMBER OF SEEDS PER ACRE AT I00-FOOT INTERVALS 
FROM THE TIMBER 


Woodlot type at Scappoose, Oregon, 150 feet high 


Crop and year Heed 
100 200 | 300 400 500 600 700 800 900 | 
No 
Heavy crop, 1925..]| record | 203,000 | 40,600 | 26,100 | 5,800 | 14,500 | 5,800} oO 5,800 | 8,700 
Light crop, 1926... | 75,400] 26,100] 29,000} 8,700] o 2,900! oO ° ° ° 
Virgin timber type at Wilark, Oregon, 210 feet high ; 
No : 
Light crop, 1926... | record | 40,600 | 17,400 | 17,400| 5,800} 5,800] o 2,900 | 14,500 o 


of the crown have a definite bearing on 
the distribution of seed. 


DISSEMINATION OF SEED FROM Box 
Kite AND PILotT BALLOON 


This method of study was designed to 
give a measure of seed flight under 
known conditions and to serve as a check 
on the results obtained with the seed 
traps; also to get a comparison of the 
flight of Douglas fir with that of its 
associates. Tests were made of Douglas 
fir (Pseudotsuga taxifolia), western hem- 
lock (Tsuga heterophylla), western red 
cedar (Thuja plicata), noble fir (Abies 
nobilis), western white pine (Pinus 
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Feet from timber edge 


monticola), and western yellow pine 
(Pinus ponderosa). ‘Twenty-five tests 
were made, mostly with Douglas fir since 
it is the principal tree of the region. For 
the sake of brevity representative tests 
of Douglas fir and only one each of the 
species are presented in Tables 2 and 3.. 

Seeds were released at elevations of 
from 100 to 200 feet to show the effect 
of tree heights on dissemination, and in 


wind velocities of from 23 to 2.2 miles 
an hour to show the effect of high ae 
low winds. 
Wind velocities at a point 6 feet sol 
the ground were recorded while ea 
test was being made. To determine th 
difference between the wind velocity at 
the ground and that aloft, a few sim 
taneous readings were taken. The wind 
velocity at tree heights was obtained by 
attaching an airmeter to the kite. 7 
A minimum wind velocity of 5 miles 
an hour was required to raise the box: 
kite and a wind of that velocity or 
stronger had a tendency to “ blow down t 
the captive balloon. Therefore the kite 
was used for tests in the higher winds: 
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and the balloon in the more gentle 
breezes. When the balloon was used the 
seed carton was attached about 2 feet 
below it, but when the kite was used it 
was found necessary to attach a drop cord 
to the kite and allow it to rise to steady 
air (about 200 feet), then attach the seed 
carton to the drop cord. The kite was 
then allowed to rise further until it had 
lifted the carton to the desired height. 

Charges containing a known number 
of winged seeds were placed in the card- 
board cartons and a hinged cover tied 
shut with a fine thread that could be 
broken by a jerk on a trip line. The 
individual charges varied in size from 
1,000 to 100,000 seed, the number being 
controlled by the size of the seed and 
the lifting capacity of the balloon or the 
kite in different wind velocities. When 
the numbered marks on the tripping cord 
indicated that the desired height had been 
reached, a quick jerk on the cord would 
open the cover of the carton and release 
the seed in the air. 

All tests were conducted over com- 
paratively level snow fields. The tiny 
cloud of seed, as it traveled down the 
wind, was plainly visible during most 
of its flight and as it settled to the surface 
the pattern made by the seed on the snow 
clearly outlined the path of flight. It 
was a matter of surprise to find that seed 
from a single charge released in a body 
fell in a long strip about 35 feet wide. 
This strip curved gently first to one 
side of the general wind direction and 
then to the other. 

Immediately after each release the en- 
tire path of seed fall was gridironed, 
counting all seeds on a 4-foot cross strip 
at 100 or 200-foot intervals. The count 
on the 4-foot strip was made by placing 
a 4 by 8-foot frame on the snow and 


DOUGLAS FIR REGION 495 
counting the seed inside, then shifting 
the frame and repeating the operation 
until the strip had been covered. There 
was surprisingly little drift of seed on 
the surface of the snow during the time 
required to make the seed counts. 

Accuracy of sampling in both kite and 
balloon tests is shown by comparing the 
per cent of the area sampled with the 
per cent of the seed charge that was 
recovered. In the kite tests at wind 
velocities of five miles an hour and 
higher, 1.9 per cent of the total number 
of seed was recovered on 2 per cent of 
the area, while in the balloon tests at 
the lower wind velocities 3.8 per cent 
of the total number of seed was recovered 
on 4 per cent of the area. 

The distribution of sound seed on the 
ground was determined by making cut- 
ting tests of samples picked up at regular 
intervals from the point of release. The 
per cent of sound seed was found to be 
about normal for the lot at the place 
where the heaviest fall occurred ; between 
that place and the point of release the 
per cent of sound seed was above normal, 
and beyond that place the per cent of 
sound seed was below normal for the lot. 

The importance of the height at which 
seed is released is shown by the results 
of two tests of Douglas fir (Figure 1) 
made in a wind velocity of 7 miles an 
hour. In one test seed was released at a 
height of 100 feet, and in the other of 
200 feet. From the charge released at 
the lower elevation seed started to fall 
within 100 feet horizontal distance, fell 
in greatest density at 400 feet, and was 
all down before the 800-foot point was 
reached. The seeds from the charge re- 
leased at 200 feet started to fall within 
100 feet, attained maximum density at 
1,000 feet, and tapered off to an extreme 
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limit of flight at 2,400 feet from the 
point of release. Thus it is seen that the 
height of the tree may have a definite 
bearing on the distance to which its seed 


Percentage of fotal seed recovered 


200 400 
Oisterce 


JOURNAL OF FORESTRY 


few simultaneous readings indicate that 
the wind velocity at an elevation of 15c 
feet is approximately double that at tha 
surface. 


Seed released of on e/evortion of roo taet 


Seed released of on s/evation of 200 feet 


600 600 /000 /200 /400 600 7500 2000 2200 2400 2600 2800 3000 3200 ~ 
in feet From pomt of release 


Fic. 1.—Effect of height of release on seed flight. Douglas fir seed released in a wind 
of seven miles per hour. 


Percentage of total seed recovered 
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7000 1200 71400 1600 1800 2000 B20 2400 2600 
‘p feet from pont of release 


Bo Wad velocity 65 Miles an hour 
Q Wind velocity 8 " * 
0 Wind velocity 23 +* * 


t) 5 a 
2800 3000 3200 


Fic. 2.—Effect of wind velocity on seed flight. Douglas fir seed released at an elevation 
of 200 feet. 


is carried by the wind. Doubling the 
height of release more than doubles the 
distance of dissemination. This relative 
increase is probably the result of greater 
wind velocity at higher elevations. A 

The velocity of the wind during the 
time when seed is being shed is a prime 


factor in determining the distance t 
which it will be carried. This is brou 
out in the three tests of Douglas 
(Figure 2) wherein seed was teleased 
at a height of 200 feet and in wi 
velocities of 6.5, 8, and 23 miles an hours 
In the 6.5-mile wind the heaviest fa 
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curred at 1000 feet from the point of 
elease, and the greatest distance at which 
eed was found was at 1800 feet. In the 
-mile wind the greatest densities of fall 
vere at 1200 and 1400 feet, and the end 
f the flight was at 2600 feet. The test 
onducted in a wind velocity of 23 miles 
in hour showed the heaviest fall at 1600 
eet and the extreme limit of flight at 
3200 feet from the point of release. 
[hese tests indicate that increase in 
listance at which the heaviest fall takes 
lace is somewhat less than directly pro- 
yortional to the increase in wind velocity. 
However, the amount of seed which falls 
yeyond the point of greatest density 
hows marked increase with the higher 
wind velocities. These results are cor- 
‘oborated by other tests not presented. 

The distribution of western yellow 
ine, western white pine, and Douglas 
ir seed released at 150 feet in low wind 
relocities is shown by the results of three 
ests recorded in Table 3. Western yellow 
yine in a 3.5-mile wind showed the heavi- 
st fall at 300 feet from the point of 
elease, while Douglas fir in a 3.6-mile 
wind showed the heaviest fall at 500 feet. 
n higher wind velocities the two species 
vere found to make almost equal flights. 
Western white pine in a wind of but 2.2 
niles an hour showed the heaviest fall 
tt 300 and 400 feet from the point of 
elease, and at 800 feet showed a heavier 
eed fall than the foregoing Douglas fir 
est in a much higher wind velocity. 
Abnormally heavy fall of white pine seed 
it the 100-foot point occurred as a result 
f seed being held together by pitch and 
alling in a body. 

Another comparison of the seed flight 
f the different species is shown by the 
eries of tests wherein all seed was re- 
eased at a height of 200 feet. Although 
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the wind velocities were not the same 
in the different tests they were sufficiently 
similar to enable one to compare the 
powers of flight of the different species. 
Douglas fir released in an 8-mile wind 
showed the heaviest seed fall at 1200 and 
1400 feet. The seed of western red cedar 
fell in a more compact body than that of 
the other species tested, in a 9-mile wind 
showing the heaviest fall at 1000 feet. 
Noble fir released in an 11-mile wind 
gave the heaviest fall at the 1400-foot 
point, which is similar to the fall of 
Douglas fir in an 8-mile wind. Western 
white pine in a 14-mile wind showed the 
greatest density of fall at 1600 feet and 
a comparatively heavy fall at 1800 and 
2000 feet. But western hemlock with 
seed released in a 12.5-mile wind showed 
the greatest density at 2000 feet and an 
extreme limit of flight at 3800 feet, 
which is the most distant point at which 
the seed of ‘any species was found. 


SUMMARY 


Results obtained in both the seed trap- 
ping and the kite and balloon phases of 
this study indicate that the abundance of 
the crop, the height of release, the wind 
velocity, and the tree species all have a 
definite bearing on the distance and 
density of seed distribution. 

The measurement of natural seed fall 
(seed trapping) from a timber edge 
shows that from the shorter woodlot 
type of trees the bulk of the seed falls 
within 100 feet of the timber, but from 
a heavy crop sound seed in goodly num- 
bers (8,000 per acre) may be expected 
900 feet from the edge of the timber. 

From a light crop such seeding cannot 
be expected for more than half that dis- 
tance. A comparison of dissemination 
from the short (150-foot) timber with 
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SEED FLIGHT IN THE 


that of a similar crop from the tall (210- 
foot) timber indicates that the seed of 
the latter will be carried twice as far as 
that of the former. 

The kite and balloon tests show quite 
definitely the influence of height of re- 
lease and wind velocity, also the varia- 
tion between the flight of seed of dif- 
ferent species. Seed of Douglas fir re- 
leased at heights of 100 to 200 feet indi- 
cate that the increase in distance of dis- 
semination is more than directly propor- 
tional to the increase in height of release. 

In general the measure of natural seed 
fall from the timber edge indicates a 
shorter flight than that shown by the kite 
and balloon tests. This is probably due 
to obstructions to air movement by the 
timber itself and to the fact that high 
winds usually occur in moist weather 
when no seed is being released. The 
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heavy fall of seed close to the timber is 
evidence that most of the seed is shed 
during periods of low wind velocity. Seed 
released in unobtrusive air currents, as 
from the kite and balloon, gives a dis- 
tribution similar to that which may be 
expected from lone seed trees. 

Air movement is exceedingly variable 
and great variations in distance of seed 
dissemination may occur. In this study 
an effort was made to measure dissemina- 
tion under normal conditions in the re- 
gion. The technic of field procedure 
may be of value if the study is extended 
to other species or other regions. The re- 
sults of this study afford a measure of 
seed dissemination for the named species 
under the particular sets of conditions 
given and furnish a standard for com- 
parison with other species and other 
regions. 


FITTING FOREST PLANTING TO 
AMERICAN NEEDS 


By PHILIP C. WAKELEY 


Assistant Silviculturist, Southern Forest Experiment Station 


AREQUENTLY the cry is raised 
that we need distinctly new ap- 
proaches to our important prob- 
lems of various sorts, instead of blind 
repetition of outworn and inadequate 
methods. Among American foresters, 
there is a constant objection that the 
more or less formal silvicultural methods 
evolved in Europe do not fit our needs, 
and that we must develop distinctively 
American methods, better adapted to our 
tree species, climate, physiography and 
economic organization. 
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One of the most important and at the 
same time most troublesome forestry 
problems in the United States is that 
of planting the vast acreage of forest 
land which has been too badly devastated 
for natural regeneration. The problem 
is acute for extensive areas. 

The need for such planting may be 
dismissed without comment. The acreage 
in need of artificial reforestation and the 
time and expense involved in the task 
are matters of estimate and conjecture, 
the more so because of the lack of any 
extended survey of forest resources to 
give us figures based on actual, systematic 
cruises. Even a few items culled from 
recent publications and correspondence 
are, however, enough to indicate the im- 
pressive size of the problem. 

The Lake States, for example, are 
estimated to contain more than 20,000,- 
ooo acres in need of planting, an area 
which, at the rate of planting attained 


in 1926, would take 1,300 years to re- 
forest artificially (4). A recent estimate 
(1) for the state of Michigan gives 
1,390,000 acres of denuded land already 
reverted to the state for non payment of 
taxes, more reverting at the rate of 
250,000 acres a year, and a total of more 
than 9,000,000 acres of unproductive 
lands still in private ownership. In dis- 
cussing the needs of the Lake States for 
forest planting Kittredge (4) assumes 
5,000,000 acres in need of planting by 
all agencies within any one state, and, 
taking 50 years as the limit which ought 
to be set on the program of reforestation, 


outlines a plan for planting 100,000 acres 


a year. 
Various figures for New York give 


2,000,000 acres of abandoned farm land — 


available for forest planting, 275,000 
additional acres being abandoned annu- 
ally, and 1,000,000 acres of abandoned 
farm land now available in blocks of 500 
or more acres at $10 or less an acre (6). 
A published estimate (2) gives 200 years 
as the time required to reforest the lands 
now in need of planting in New York. 

A federal bulletin now due from the 
press will probably give 10,000,000 acres 
as the area needing planting in portions 
of eleven states lying in the southern pine 
region. N. C. Brown (2) gives 33,500,- 
000 as needing planting in nine of these 
eleven states, a figure which the writer, 
on the basis of more detailed data from 
other sources, believes to be high. Fig- 
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ures furnished the writer by state and 
extension foresters in five of the eleven 
states total 9,750,000 acres needing plant- 
ing, although the acreages are at best 
based on shrewd estimates checked by 
data collected for other purposes. It 
seems likely that the figure of 10,000,000 
acres is very conservative for this region. 

Half a million acres are estimated to 
be in need of planting in Washington 
and Oregon (5), and there are vast 
areas, many of them originating from 
fires, needing planting in the northern 
and central Rocky Mountains. 

The Forester’s report for 1928 (8) 
gives a total of more than 2,100,000 acres 
needing planting on the national forests 
alone. At the rate of planting attained 
in 1927, the reforestation of this acreage 
would require nearly 170 years. 

The best estimates we have of the 
total area needing planting in the United 
States are in excess of 80,000,000 acres 
(3, 2,) much of it concentrated in a 
few regions instead of being evenly dis- 
tributed and readily handled by local 
resources. Under present planting prac- 
tice, the cost of reforesting this area may 
be almost anything in excess of $500,000,- 
ooo. The time assumed necessary to com- 
plete the work at the present rate is in 
the vicinity of 900 or 1000 years (2, 
7). 

The distinctively American problem, 
then, is not planting in connection with 
organized forestry operations, where 
planting costs are a regular part of cur- 
rent expenses and where a variety of 
silvicultural measures are entirely feas- 
ible, but the artificial reforestation of 
a stupendous area, and particularly the 
more extensive portions thereof, left bare 
by abandonment of agriculture, by lum- 
bering, and by fire. Funds are hard to 
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get for this task of planting, and the size 
as well as the urgency of the job increases 
as time goes on. We may even find, be- 
fore we are through, that available seed 
is a limiting factor in the work. 

Now for a new approach to our prob- 
lem. The logical procedure is to make 
the trees we plant do part of the work 
for us. In other words, we should plant 
many of our more extensive areas of 
non-reproducing land in such a manner 
as to permit the seeding of half the area 
from trees planted on the other half. 
Planting alternate strips, perhaps 100 
feet wide, and if possible at right angles 
to the winds prevailing at time of seed- 
ing, would be the simplest application of 
the method, which after all is nothing 
but the old European scheme of clear 
cutting in alternate strips, remodelled to 
fit conditions never dreamed of in west- 
ern Europe. Modifications would in- 
clude mixtures of species, with particu- 
larly early and aggressive seeders in con- 
tinuous rows or scattered groups along 
the outer edges of the planted strips. 

Since trees ordinarily produce abun- 
dant seed before attaining the most eco- 
nomical merchantable size, the planted 
strips would have plenty of time to seed 
the unplanted strips between them before 
the rotation was complete and the planted 
crop ready for harvest. Thus the sug- 
gested method of planting in strips, after 
the series of strips first planted began to 
produce seed, would practically double 
the area that could be reforested in the 
period represented by one rotation. 

The working of the method is shown 
schematically in Fig. 1, in which the 
total area of the strips planted in any 
one decade is represented by a black bar; 
the total area of interspersed strips re- 
seeded, during a decade, from the adja- 
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cent planted strips is represented by a 
cross-hatched bar; and areas of non-re- 
producing land are represented by white. 
It is assumed that the species used begin 
effective seed bearing when 30 to 40 
years old, and that the trees are to be 
grown on an 80-year rotation, figures 
which are certainly conservative for many 
localities. The diagram shows the prog- 
ress of reforestation by 2050, providing 
equal areas are planted each successive 
decade beginning with 1931. It can read- 
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the same time would require more skill 
and more overhead expenditure per thou- 
sand trees planted than would the present 
system of covering the entire area as the 
job progresses. Furthermore, the broken 
nature of the resulting stand would un- 
doubtedly increase the cost of future log- 
ging. These disadvantages, however, 
would be offset by the more rapid recla- 
mation of waste areas as a whole, and 
by the natural regeneration, at a cost 
little greater than that necessary for pro- 
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Fic. 1.—Diagram showing total area reforested by 2050, assuming alternate strip plant- 
ing to have started in 1931 and progressed at a uniform rate. Rotation, 80 years. Age of 
effective seeding, 30-40 years. Black represents planted areas; cross-hatching, areas seeded 
naturally from side; white, areas not yet reforested. 


ily be seen that during the first 30 to 40 
years, 1931 to 1970, the total reforested 
area will be only that actually planted. 
From 1971 on, however, each decade’s 
planting, as 4, B, C, will be matched by 
an approximately equal area, as a, b, c, 
seeded by natural means from adjacent 
planted strips which have reached seed- 
bearing age. From 1971 to 2050, or one 
rotation, the total area reforested will 
thus be 4-H plus a-h, or twice the area 
that could be reforested by planting alone 
during the same period. 

The method, to be sure, would re- 
sult in the immediate restocking of only 
half of any given tract of land, and at 


tection, of approximately half of the total 
area to be reclaimed. 


The edges of the planted strips would 


yield timber of lower quality than that — 
from the center of solid stands, but this 4 


disadvantage would be offset in the long 
run by the uneven-aged nature of the 
forest as a whole, desirable from the 
standpoints of both protection and cul- 
tural treatment. 

The method has the undeniable dis- 
advantage of leaving half of the total 
soil surface exposed for many years to 
erosion, desiccation, and the invasion of 
brush, but has the compensating advan- 
tage, if natural reproduction does not 
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ake place as planned on the originally 
nplanted strips, of permitting the later 
artificial mingling of species over large 
reas, or the introduction of species after- 
ards found more desirable than those 
rst planted. If worst comes to worst, 
nd the unplanted strips are reproduced 
either naturally nor artificially until 
1e planted strips are cut, then at least 
he ultimate cost of reforesting the area 
s a whole may be borne in part by the 
crop raised on the planted portion during 
the first rotation. 

In many regions, as in the South and 
West, the returns from grazing in the 
unplanted strips might help carry the cost 
of the initial planting. The method 
might also prove advantageous from the 
standpoint of game management. 


The method will probably not prove 
applicable on many private holdings. 
Few lumber or paper companies in a 
position to practice forestry have a plant- 
ing problem of such magnitude that it 
will take them a rotation to plant half 
their barren land. Even if their non-re- 
producing areas were of such extent, the 
complications involved in assessing and 
‘axing lands planted in alternate strips 
might prove a discouraging obstacle. The 
state and federal governments, however, 
with more bare land in sight than can be 
slanted in five or ten rotations, are in an 
ultogether different position, especially 
when some of the land is so situated, 
sconomically or topographically, that it 
should not or cannot be logged for many 


years to come, no matter what the nature 
of the stand established. 

It is hoped that some enterprising 
district or department with a 500-year 
planting job ahead of it will try the sug- 
gested method in the field. 
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DESIRABILITY OF A BROADER NATIONAL POLICY 
OF FOREST PLANTING 


By C. C. STRONG 


Associate Forester, Western Branch, Office of Blister Rust Control, U. 8. Bureaus 
of Plant Industry 


INTRODUCTION 


A a" LE inevitable denudation of for- 
## est lands which follows in the 
: #4 wake of the economic and in- 
dustrial development of a new country 
is resulting in an ever-increasing amount 
of nonproductive forest land in the 
United States. According to “American 
Forest and Forest Products ” (14) there 
was estimated to be 81,200,000 acres of 
forest land in the United States in 1920 
which would need artificial planting be- 
fore it could be brought into a productive 
state. This vast area was originally for- 
ested and is suited only to forest use. 
This figure is almost identical with that 
given in the “ Capper Report” (16) of 
June, 1920. This report also states that 
5,000,000 acres are being added to that 
total annually. 


Show (10) states that from 300,000 
to 2,000,000 acres of the total of 16,000,- 
000 acres of forest land in the California 
pine region are so devoid of timber or 
reproduction of any value that planting 
will be necessary. 

Munger (5) states that 40 per cent 
of 200,000 acres being cut annually in 
the Douglas fir region of Oregon and 
Washington is not reproducing useful 
tree growth. 

Zon (18) places the area of denuded 
forest land in Minnesota, Wisconsin, and 
Michigan at 20,000,000 acres. 
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course. There are no very accurate fig-. 


Statistical Bulletin No. 21 (14) states 
further that “The adjusted 10-year 
average for forested land burned over 
annually in the United States is 11,865,- 
418 acres, based on the period 1916-1925, 
inclusive.” Some of this is re-burn, of! 


ures on the percentage of recently burned- 
over forest areas which will need re- 
planting. Furthermore, it must be 
remembered that the figures noted above 
are estimates subject to variation. They 
are, however, the best figures available 
and are perhaps conservative. 

Assuming that 1 per cent of recently 
burned areas will need replanting, we 
find that the acreage entirely denuded 
annually by fires is slightly more than 
that being planted. In the aggregate, | 
therefore, little or no real headway in 
forest planting is being made from the 
“‘acreage”’ standpoint if the 1 per c 
assumed above is anywhere near correct. 
Even if no further forest denudation 
were taking place it would require, att 
the rate of planting up to 1927, abo 
goo years to put present denuded ‘ore 
land in a productive state. What future : 
can there be for forestry if a momentous : 
problem is to be met with such a feeble | 
effort? Either the present rate of plant-- 
ing must be increased many-fold or a: 
more effective method of reforesti 
adopted if the problem is to be deg 
with adequately. 
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There was planted in the United 
States, to and including the year 1925, 
the following (14): 


Acres 

United States Forest Service. 211,877 
a a ree 113,520 
Municipalities ............ 24,922 
Industrial organizations .... 91,426 
Other organizations, associ- 

ations, and clubs......... 4,018 
Schools and colleges........ 1,809 


Individuals (mostly farmers) 1,179,087 


1,626,659 

Pack (7) estimates that in recent years 
about 90,000 acres of forest land are 
being planted annually in the United 
States by all agencies. Of this acreage 
the United States Forest Service plants 
13.3 per cent, based on acreage planted 
in 1926 and 1927. According to Olson 
(6), increased appropriations resulted in 
the planting of 18,000 acres in 1928 and 
much more progress is being made now 
than formerly. 

The present rate of planting seems, 
however, even more inadequate when 
the acreage planted is compared with the 
nearly 44,000,000 acres burned over as 
a result of forest fires in 1928. Further- 
more, the season of 1929 probably sur- 
passed 1928 in total area burned. 

_ Faced with such an array of discourag- 
ing statistics the American public can be 
assured of an ultimate famine of timber 
products unless greater funds are soon 
made available for the protection of exist- 
ing timber stands and either greater 
funds provided for planting or planting 
methods greatly improved over those now 
employed. What hope can there be for 
a tenfold increase, let us say, in funds 
for planting? Very little! What hope is 
there of the present planting system 
meeting the needs of reforestation with- 


out at least a tenfold increase? Abso- 
lutely none! What, then, will be the 
answer? 

A great deal of thought has been given 
in recent years to the matter of bringing 
about more rapid reforestation of de- 
nuded forest lands. Planting a small 
percentage of such lands for the express 
purpose of securing desirable seed trees 
has been formally and informally dis- 
cussed. In several cases small areas have 
been planted to test the system. The 
writer is indebted to Weidman (17) for 
the following statement: 

“Austin Cary prepared a written mem- 
orandum suggesting strip planting after 
the fires of 1910. The proposal was dis- 
cussed at an annual investigative meeting 
in which I participated over ten years 
ago in District 6. It also came up in our 
District 1 annual investigative meeting 
in January, 1923, and a paragraph is 
devoted to it in our annual report for 
that year. As a result of the discussion 
at that time, the Office of Planting actu- 
ally tried out the scheme on a small scale 
that year on the Clearwater Forest.” 

Lowdermilk (4) also refers to the 
action mentioned by Weidman and states 
further: 

“T have personal knowledge that the 
method was actually used by Mr. Joseph 
Bailey in famine relief work in China 
whereby Purple Mountain near Nanking 
was reforested in part by famine laborers. 
The method employed was the planting 
of pine trees (Pinus massoniana) on 
ridges in rows and in groups to permit 
reseeding as the trees bore seed. | may 
say that in making studies of the results 
of this method some years later, I found 
that reseeding was taking place in a satis- 
factory manner.” 
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However much thought has been given 
this problem of restoring denuded forest 
lands to a productive state, there is no 
concrete evidence that adequate advances 
have been made in the rate of planting 
or otherwise restoring production on the 
devastated acres. 


“Spot PLANTING” A POSSIBLE 


SOLUTION 


The results of the forest survey now 
being instituted in the United States 
should give an excellent basis for deter- 
mining the adequacy of the present plant- 
ing policy. Regardless of future infor- 
mation, however, the evidence already 
strongly emphasizes the insufficiency of 
the present planting program. Thus the 
important question arises ‘‘ What system 
of planting will meet the demand?” 

It is the purpose of the author to 
revive for further consideration the 
“ spot-system ” of planting for coniferous 
forest regions of the United States where 
natural seeding may be relied upon to 
provide satisfactory reproduction on de- 
nuded areas. Inquiry indicates that the 
““spot-system ” as considered in recent 
years is primarily a “crisscross” or 
“gridiron ” system whereby small plant- 
ings are made at certain standard inter- 
vals. Most consideration seems to have 
been given the matter of interval with- 
out attaching sufficient importance to the 
silvicultural qualities of the planting sites. 
Interval and spacing are matters which 
are determined largely by factors influ- 
encing seed dissemination from the de- 
sired tree species in the locality where 
planting is to be done, and must be given 
due consideration. 

However, site quality is of major im- 
portance in selecting spots for planting 
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seeding nuclei and must receive prior 
consideration primarily because the suc- 
cess of “‘spot-planting’”’ would depend 
on good survival, rapid growth, and early 
seeding, and secondarily because such 
favored spots would usually represent 
only a small percentage of equally good 
site for given species and seed produced 
by the planted trees would fall on “ fer- 
tile ground.” Toumey (13) says that 
classification of sites into quality classes 
irrespective of species is of little value 
and that a first quality site for one species 
may be a second quality site for another * 
or vice versa. Regardless of species to be 
planted there would, of course, be much? 
acreage in many regions of lower quality 
than site 1. Here the best sites for: 
growth of planted stock commensurate : 
with future possible seed dissemination | 
should be chosen for “ spot-planting.” 

It is fully recognized that much diffe - 
culty, varying with the severity of topog- : 
raphy, would be met in selecting spots } 
from which ideal seed dissemination | 
could be secured. Furthermore, it would | 
frequently become necessary to plant on | 
spots where soil and moisture conditions } 
are far from ideal. There is much po: 
tential coniferous forest land in the: 
United States where the “ spot-system ” 
of planting with the expectation of natu- ; 
ral reseeding of denuded areas would — 
be almost a complete failure. Prima 
causes for such failure would be: (1 
Excessive drought; (2) heavy consump- 
tion of seed by rodents; and (3) im- 
poverished soil. The factors mentioned — 
are of varying degrees of importance but 
they are nevertheless primary in their 
limitation of reproduction from natur 
seeding. As an example of this Show 
(10) states that direct seeding fails | . 


much of the California pine region be- 
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cause of the consumption of seeds by 
rodents or by reason of excessive drought. 

There are other regions of the United 
States where similar conditions prevail. 
On the other hand there are many re- 
gions such as the Douglas-fir region of 
western Oregon and Washington, the 
white-pine belt of the Inland Empire, 
the bulk of the coniferous forests of the 
Lake States and New England region, 
and much of the pine forest of the South- 
eastern and Southern States where natu- 
ral seeding is successful in a large mea- 
sure. 

In a rugged region one of the most 
important problems is future seed dis- 
semination. Areas selected for planting 
should be chosen with this in mind. Full 
consideration should be given to prevail- 
ing winds as the future seed carriers. 
Generally, soils in bottoms, on moist 
lower slopes, along streams and draws, 
and on upland draws and benches where 
proper moisture, fertility, and protection 
from weather extremes are afforded, rep- 
resent the most ideal conditions for seed 
“catch,” as well as for survival of 
planted stock. Furthermore, the most 
valuable part of the original timber stand 
probably grew on or near these favorable 
sites and the same may be expected of 
future crops. Therefore, plantings should 
be made at points which will permit 
excellent seed dissemination to all these 
favorable sites. 

The correct distance between planted 
spots should be determined after con- 
sidering the timber species, the local and 
prevailing winds, the topography and 
other factors, and the distance seeds are 
normally disseminated. ‘There are rec- 
ords of Douglas-fir trees in a solid body 
disseminating seed satisfactorily for at 
least a quarter of a mile. On the other 


hand the heavy seed of sugar pine would 
not be carried very far by the wind. The 
normal distance to which seed is dis- 
seminated from each tree species under 
given conditions must be known before 
the “ spot-system” of planting can be 
successfully applied. The following in- 
formation for some of the important 
conifers is of the nature needed for each 
region: 

1. Douglas fir (Pseudotsuga taxi- 
folia). Seed scattered + mile or more in 
a good wind. 

2. Loblolly pine (Pinus taeda). No 
actual records found but it is known that 
the seeds are scattered relatively long 
distances. 

3. Shortleaf pine (Pinus echinata). 
Relatively long distances. 

4. Bigtree (Sequoia washingtoniana). 
Relatively long distances. 

5. Sugar pine (Pinus lambertiana). 
150 yards from high trees. 

6. Western yellow pine (Pinus pon- 
derosa). 100 to 150 feet; + mile in the 
Southwest in a high wind. (13) 

7. Northern white pine (Pinus stro- 
bus). 100 to 200 feet ; 4 mile from ridges. 

The volume of seed produced is an 
important factor in securing good dis- 
semination, not because the seed will 
carry any farther from large than from 
small groups or single trees but because 
the greater volume of seed permits the 
area reached to get a much heavier show- 
ering of seed. The interval between 
planted spots would thus depend, to a 
large extent, on the distance to which 
seed of the desired species could be dis- 
seminated as determined by the size, 
weight, and character of seed, the height 
of trees above surrounding ground area, 
and the direction and severity of prevail- 
ing and local winds. 
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Another very important consideration 
would be the age at which the various 
tree species begin to produce viable seed 
in satisfactory quantities for seeding of 
extensive areas. Table 1 is a partial 
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variation by regions. At any rate the 
table stresses what is needed. 

It is evident that under the “ spot- 
system ” of planting good crops of viable 
seeds can hardly be expected in less than 


TABLE 1 


TIME REQUIRED FOR CONE PRODUCTION 
oe 


Species Ge oor ot r Region Authority 
Lodgepole pine 15 years. Intermountain lodge-| M. W. ‘Thompson 
(Pinus contorta) pole pine belt. (12). 


Jeffrey pine Late in life. 


(Pinus jeffreyi) 


Bigtree 18 years 
(Sequoia washingtoniana) open, later 
forest. 


Western ‘hemlock 
(Tsuga heterophylla) 
Western white pine 
(Pinus monticola) 


25 to 30 years. 


13 years, 


Western white pine 
(Pinus monticola) 
Sugar pine 

(Pinus lambertiana) 


20 years and 
older. 
40 to 45 years. 


Douglas fir 
(Pseudotsuga taxifolia) 


6 years. 


Douglas fir 25 years and 
(Pseudotsuga taxifolia) older. 
Englemann spruce 25 years and 
(Picea engelmanni) older. 


Loblolly pine 
(Pinus taeda) 


Early in life. 


in the 


Central Sierras in| Silvical leaflet (15). 
California. 

Western slopes of | Silvical leaflet (15). 
the Sierras and in 
Coast Range of 
California. 


Northwestern States. | Silvical leaflet (15). 

P. A. Wohlen, super- 
visor Clearwater 
National Forest. 

Silvical leaflet (15). 


Clearwater National 
Forest, Idaho. 


Inland Empire. 


Southern Oregon and 
northern Califor- 
nia. 

Oregon, nursery- 
grown tree. 


L. T. Larsen (3). 


T. J. Starker, School 
of Forestry, Ore- 
gon State College. 

Oregon and Wash-|T. T. Munger (5). 
ington. 

Rocky Mountain 
region. 


Southern States. 


G. B. Sudworth (11). 


W. R. Mattoon. 


showing of such information as would 
be necessary to apply successfully the 
“spot-system”’ of planting. However, 
the table shows only when the first cones 
are produced, and these usually do not 
contain viable seed. There is much con- 
flicting information regarding the time 
of seeding and there is undoubtedly much 


20 to 40 years after planting of most 
of the important species. 

For reasons already discussed it would 
be impractical to prescribe the size of 
groups to plant, number of trees per 
group, distance between groups, and per 
cent of total area to be included in the 
planted spots for general use. For a given 


ty 


A BROADER NATIONAL POLICY OF FOREST PLANTING 509 


region, however, this might be done 
accurately. Let us consider, as an ex- 
ample, the coast Douglas fir region of 
western Oregon or Washington where 
the predominating coniferous tree species 
are Douglas fir, western red cedar, and 
western hemlock. Seeds of all three 
species are relatively light and easily car- 
ried by winds. Quite severe winds from 
various quarters are frequent while the 
cones are opening. Hence the distance 
between groups might range roughly 
from 300 feet in coves and protected 
spots to a quarter of a mile on upland 
exposed situations. The three species are 
comparatively prolific seeders and forty 
or fifty trees or even less on one-twen- 
tieth or one-tenth of an acre, say, might 
well be considered sufficient as a seeding 
nucleus. It might, however, become 
necessary to plant larger groups as a 
protection against windthrow or other 
damage by weather extremes under ex- 
posed conditions. 

The advantages of planting by the 

“ spot-system ” are: 

1. Denuded areas would be placed on 

a partially productive basis at a tremen- 
dously increased rate over the rate of 
planting by methods now in use. 

2. Much less of the planted stock 
would be exposed to loss from fire than 
where entire areas are planted, because 
much of the stock would be planted along 
streams, in draws, and on otherwise pro- 
tected spots. Furthermore, there is far 
less planted stock at stake on any given 
area than where entire areas are planted. 

3. Greater survival and better growth 
of planted stock would result because of 
the more favorable conditions on the 
selected spots. 

4. Better seed trees as a result of better 
planting sites should result in stronger 


individuals in the crop of reproduction 
and therefore in a better stand of timber 
at maturity. 

5. In regions where white-pine blister 
rust is a menace planting sites can be so 
chosen that susceptible timber species 
will receive the maximum degree of 
natural protection possible. A certain 
degree of control over other diseases 
might be possible. Furthermore, proper 
selection of planting sites might result 
in protection to the planted stock against 
forest insects. 


SUMMARY 


Forest devastation in the United States 
has continued at an alarming rate. Log- 
ging practices, other industrial develop- 
ment, fires, insects, and diseases have 
contributed to this condition. An enor- 
mous acreage of forest land is already 
denuded to such an extent that artificial 
means of reforesting will be necessary. 
In addition more forest land is being 
denuded annually than is being planted. 
This ratio will continue unless greater 
expansion of the planting program is 
effected and further devastation reduced 
to a minimum. 

The normal expansion which may be 
expected in the present program of plant- 
ing areas completely cannot solve the 
problem. Some method of obtaining a 
more rapid return of denuded forest lands 
to a productive status is essential. The 
author believes that partial planting for 
the purpose of securing nuclei of trees 
to reseed the balance of the denuded area 
is a promising substitute for the present 
planting method in regions where natural 
seeding is followed by satisfactory repro- 
duction. It is the purpose to revive con- 
sideration of the ‘‘ spot-system ” of plant- 
ing to accomplish the desired end. 
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SUITABILITY OF THE LILJENSTROM DENDROM- 
ETER FOR READING DIAMETERS OF 
TREES IN BLACK WALNUT 
PLANTATIONS 


By ROBERT K. WINTERS 


Junior Forester, Central States Forest Experiment Station 


»HHE yield study of black walnut 
i plantations under way at the 
4 Central States Forest Experi- 
ment Station necessitated the construc- 
tion of a volume table for plantation- 
grown trees of this species. Since but 
few of the planted areas contained mer- 
chantable material, and since in practi- 
cally none of them were cuttings being 
made, the usual method of taking volume 
table measurements could not be em- 
ployed. ‘Tests were accordingly made 
with the Liljenstrom dendrometer, an 
instrument used in European practice to 
measure the upper diameters of standing 
trees, in the hope that it would give 
sufficiently accurate results for the pur- 
pose of volume table construction. 

This dendrometer is a telescopic in- 
strument, mounted on a tripod, and 
equipped with a level, a vertical arc, and 
a scale etched in glass in the eyepiece 
to perform a function similar to that of 
the stadia hairs in a transit. It is set up 
at a known distance from a given tree 
and levelled in the usual fashion. 

To determine the height of the tree a 
sight is first made on its base, and the 
vertical angle read in degrees. A sight 
is then made on the tip of the tree and 
the reading on the vertical scale again 
noted. ‘These angular units are con- 
verted into tree height from two sets of 
tables, one in metric and the other in 


English units, covering distances from 
the tree of 10 to 25 meters. The diameter 
at any point is determined by reading on 
a graduated scale in the telescope of the 
dendrometer the number of graduations 
between the two outer edges of bark on 
the trunk. and multiplying this number 
by the proper factor as shown in the 
tables for the given distance and vertical 
arc reading. 

The dendrometer is best suited for 
measurement of diameter at fixed inter- 
vals up the stems of standing trees, as in 
volume table construction, where it might 
be desired to secure diameter measure- 
ments at 8.15-foot units from, stump 
height. To do this, the dendrometer 
should be set up at such a distance from 
the tree that the top is easily seen through 
the telescope without making too large 
an angle with the horizontal plane. 
Suppose, for example, that this is 10 
meters, and that the vertical distance 
from the base of the tree to the horizontal 
plane is found by the method just de- 
scribed to be 4.2 feet, and that one foot 
is allowed for stump height. Then the 
point at which the first diameter measure- 
ment is to be taken is 9.15 minus 4.2, or 
4.95 feet above the horizontal plane. 
From the Liljenstrom tables for a 10- 
meter distance a vertical arc reading 
of 8.5 is seen to correspond to 4.95 feet 
above or below the horizontal plane. 
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Elevating the telescope so that the read- 
ing on the vertical arc is plus 8.5, the 
point at which the horizontal crosshair 
cuts the tree trunk is the point at which 
the first diameter measurement should be 
taken. The observed width of trunk at 
this point expressed in mills is then multi- 
plied by 0.398, the value found in the 
table corresponding to the height 4.95, 
to get the diameter of the tree in inches 
at this point. The diameters at other 
points on the stem are obtained in a 
similar manner. 

In order to test the accuracy of 
the dendrometer, diameter measurements 
were taken with it on twenty-seven plan- 
tation-grown black walnut trees at I, 2, 
3, 4, 5, 9.15, 17.3, and 25.45 feet above 
the ground, and so on by 8.15-foot inter- 
vals. In addition, a measurement was 
taken at a point halfway between breast 
height and the tip of the tree. The den- 
drometer was used to determine both the 
diameter and the point on the stem at 
which it was to be measured. Check 
measurements were made by climbing 
the same trees, measuring distances from 
the ground with a 100-foot steel tape, 
and taking diameters with a diameter 
tape. 

Errors in diameter estimation varied 
from minus 55 per cent to plus 57 per 
cent, with most of the errors falling 
between minus 10 per cent and plus 10 
per cent. In general the larger errors 
came with the smaller diameters, indi- 
cating decreasing accuracy with increas- 
ing height. Analysis of the errors and 
of the manner in which they occur sug- 
gests the following sources of error in 
reading diameters with the dendrometer: 

1. An accurate reading of the gradu- 
ations on the crosshair scale of the instru- 
ment is difficult. 
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2. The dendrometer does not accu- 
rately measure stem heights on black 
walnut trees. 

3. One diameter only is measured at 
a given height. 

Accurate reading of the crosshair scale 
in the telescope is influenced greatly by 
the personal equation of the instrument 
man. This scale measures the tree diam- 
eter in much the same manner that 
a Biltmore stick does. Each graduation 
is divided into tenths by personal esti- 
mate, and for small trees, such as are 
found in walnut plantations, an error of 
two tenths of a unit in estimate cor- 
responds at 72.2 feet from the tree, to 
approximately two tenths of an inch error 
in diameter. 

Definition of the precise edge of the 
stem is dificult where crown shade is 
dense or where another tree stands ap- 
proximately in line with the tree being 
measured. The bark of the two trees 
appears to blend until the observer is 
unable to tell when the zero graduation 
is at the edge of the trunk. 

The telescope of the dendrometer is 
so constructed that movement of the eye 
of the observer from the center of the 
eyepiece may cause an error as great as 
four tenths of a scale graduation. 

Some observers find that the scale 
graduations fade from sight during con- 
tinued concentration upon a given point. 
This fading is probably an optical illusion 
caused by fatigue of the muscles of the 
eye. 

On account of these sources of error, 
two men might read different diameters 
for the same point on any given tree, and 
this has actually happened upon several 
occasions. 

In addition to these errors arising 
from the personal equation, the wind 
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makes accurate reading of the upper 
diameters practically impossible. Tops 
sometimes sway as much as two feet, and 
at practically no instant on a windy day 
are they still. The best that can be done 
is to make an attempt to estimate the 
diameter at the extremities of the swing. 
Such estimates are necessarily only ap- 
proximate, and errors as great as one 
inch in diameter can arise from this 
source alone. 

Table 1 gives the results of measure- 
ments taken on sample trees on a windy 
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the tree is at the center of its swing. A 
diameter reading at this instant is a physi- 
cal impossibility. The result is that in 
probably 80 per cent of the higher mea- 
surements taken on windy days the 
dendrometer diameter is actually taken 
too high on the stem. 

The crosshair scale has been observed 
to move up and down the stem of a sway- 
ing tree for a distance of 10 to 14 inches. 
An error of this amount in certain 
instances would mean the taking of a 
diameter above a limb when it should 


TABLE I 
COMPARATIVE ERRORS IN DIAMETER MEASUREMENTS MADE ON WINDY AND STILL DAYS 


Tree No. 10, windy day 


Diameter outside bark 


Height 
above Diameter 
ground, Dendrometer, tape, 
feet inches inches 
MM eer) sels ois) a0 +. 21/0, 6ic0< 6.0 5.9 
Bee eke 5 cared so «ie. 5-4. 5-5 
MNS iets oh aisieieridis ste sisce 5-5 52 
On! SoG See eee 5-3 5.0 
pS BSaeiio To pee 4.8 4-4 
LOGS Iu ROO eae 3-9 4.0 
PARA MY Tera el ealie + siats «66 2.9 3.3 
et aM aia ois F's ere oes 2.4 3.2 
AE BESO GC Coe erenS AS 
OOO 3 awe Stier eo eeeeEs ae 
LLG d3cehScben nee 
EASES SSPE cic Cae ON eae 


day and on a still day. It is apparent 
that on a windy day the percentage of 
error increases greatly above a height 
of 17.3 feet. The total height of tree 
No. 10 was 44.3 feet as measured by 
the dendrometer and 41.75 feet by the 
100-foot steel tape; while that of tree 
No. 15 was 58.2 feet by the dendrometer 
and 57.0 feet by the Abney level. 

As the wind sways the stem from one 
side to another, the dendrometer meas- 
ures the diameter of the tree at the 
proper height—providing it is vertical 
when no wind is blowing—only when 


Tree No. 15, still day 
eS 


Diameter outside bark beet 
Diameter 
Error, Dendrometer, tape, Error, 
per cent inches inches per cent 
+ 1.7 11.4 11.6 ez 
— 1.8 10.2 10.2 0.0 
+ 5.8 9-7 9.8 —1.0 
+ 6.0 9-5 9-5 0.0 
+ 9.1 8.9 9.0 — Tt 
—2.5 8.4. 8.0 +5.0 
=—=—I2.1 oe fa oe 
—25.0 7.8 7.2 +38.3 
6.5 6.7 —3.0 
6.2 6.3 —1.6 
3-7 4.0 —7°5 
1.5 5 0.0 


have been taken below. This source of 
error can be practically eliminated by 
observing the lowest point at which the 
crosshair scale cuts the swaying tree, 
and depressing the telescope until the 
scale cuts this point when the tree is at 
the extremity of its swing. 

However, the error in measuring 
heights with the dendrometer cannot be 
overcome on those trees that lean, or 
have certain portions of their stems 
leaning. As black walnut does not char- 
acteristically have a central stem, mea- 
surements must be made on one of the 
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important branches. In practically all 
cases they lean either toward or away 
from the observer at some point along 
their course. In some cases they fork in 
such a manner as to lean first one way 
and then another. As the greatest vari- 
ation from the perpendicular is found 
in the upper stem where the angle from 
the instrument to the point of measure- 
ment is relatively steep, the error in 
height is greater than it would be at 
lower points. 

In order to check the accuracy of 
height determinations by the dendrom- 
eter, heights of certain trees were read 
from the dendrometer and also measured 
with a tape. 

The resulting errors varied from 
minus 5.7 to plus 5.1 per cent, with 88 
per cent of the total number of measure- 
ments showing errors between minus 3 
per cent and plus 3 per cent, and 
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with no significant relation between the 
amount of the error and the height at 
which the measurement was made. 

The fact that the dendrometer mea- 
sures only one diameter results in error 
on trees that are not circular in cross 
section or that have irregularities on 
either edge at the point of measurement. 
In one tree errors of 18.4, 19.8, and 12.7 
per cent were found in diameter measure- 
ments I, 2, and 3 feet from the ground 
because of a swelling caused by a large 
root. 

The use of the dendrometer has an ad- 
vantage over climbing in that it allows 
readings to be taken more rapidly. How- 
ever, the errors to which it may give 
rise so much more than counterbalance 
this advantage that its use was discon- 
tinued in the taking of data for the 
construction of the black walnut volume 
table. 


RELATION OF FOREST RESEARCH TO THE 
NAVAL STORES INDUSTRY ’ 


By E. L. DEMMON 


Director, Southern Forest Experiment Station 


»WHE production of naval stores is 
oe one of the leading industries in 

ga the southeastern United States. 
Not only does it rank next in importance 
to agriculture and lumbering for the 
region as a whole, but also, particularly 
in Florida and Georgia, many communi- 
ties are absolutely dependent upon it for 
their continued existence. 


The term “ naval stores” is applied 
to the products derived from the dis- 
tillation of the crude gum or oleoresin 
which exudes from pine trees when the 
wood is cut. The name has come down 
to us from colonial times, when this in- 
dustry produced principally pitch and 
tar, two commodities which in those days 
were important to builders of wooden 
ships and to the shipping trade. Now, 
however, the bulk of these products are 
resin, used in the varnish, soap, and 
paper industries, and spirits of turpen- 
tine, used in the paint and varnish and 
synthetic camphor industries. 

The crude gum is obtained from the 
trees by wounding them at regular in- 
tervals to cut through the resin ducts in 
the outer layers of the sapwood. Each 
week a fresh wound (“streak”) is made 
above that of the week before, the series 
of “streaks” forming a “face” of ex- 
| 


2Presented at the meeting of the South- 
eastern Section, Society of American Forest- 
ers, Jacksonville, Fla. Feb. 25, 1930, in 
conjunction with the 7th International Naval 
Stores Conference. 


posed wood on the side of the tree. The 
resin exuding from the freshly cut 
wood trickles down the “ face”’ into a 
clay or metal cup. The resin (“ gum’’) 
is dipped out periodically and taken to 
the still, where it is mixed with water 
and heated. The spirits of turpentine are 
then distilled off in mixture with water 
vapor, the turpentine separating from 
the water upon condensation. The resi- 
due left in the retort is resin. 

The two trees which are the main 
source of naval stores in the United 
States are the longleaf pine (Pinus 
palustris) and slash pine (P. caribaea). 
These two pines are found widely dis- 
tributed throughout the Coastal Plain of 
the southeastern United States. The 
slash pine is somewhat more restricted 
in its range than is the longleaf but over 
extensive areas these two species occur 
together. Their natural range covers 
about 90,000,000 acres, of which 70,- 
000,000 acres are available at the present 
time for the production of timber and 
other forest products. 

From these 70,000,000 acres of forest 
land the original stand of timber for the 
most part has been harvested. ‘The re- 
maining virgin stands of pine are concen- 
trated in the western part of the region 
and these are rapidly disappearing; in 
another 20 years the original forest 
growth will be practically gone. Second- 
growth timber has come in on much of 
the cut-over area and the size, density, 
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and age of these younger stands depends 
on the length of time since the original 
cutting took place, the number and effec- 
tiveness of seed trees that were left, and 
the influence of fire, grazing, and other 
factors. 

It is a striking fact that the center of 
naval-stores production now lies in the 
region where the most extensive and 
oldest stands of second growth are to 
be found, namely in Georgia and 
Florida. These two states furnished 78 
per cent of the United States produc- 
tion of naval stores in 1928. 

Most of the 70,000,000 acres of cut- 
over land will not be needed for agri- 
cultural purposes for many years to 
come. Their utilization for the produc- 
tion of timber and other forest products, 
including naval stores, offers the best 
practical means of keeping lands produc- 
tive that otherwise would be for the most 
part idle. Many farmers in the turpen- 
tine-producing region are owners of 
second-growth pine timber from which 
they obtain a current revenue by work- 
ing the trees for naval stores. In this 
vast territory it is unusual to find a 
settlement without a turpentine still. 

The market for naval stores products 
is firmly established—for the last five 
years the value of these products in the 
southern States has averaged a return to 
the producers of upwards of 50 million 
dollars annually. The United States 
production in 1928 was 28 million 
gallons of spirits of gum turpentine and 
nearly 800 million pounds of resin, or 
over 65 per cent of the entire world’s 
production. Over 50 per cent of the 
United States production is exported. 
The remainder is used in domestic indus- 
tries, principally in the manufacture of 
soaps, paint and varnish, paper, drugs, 
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camera films, and a great variety of 
minor products. 

The advantages which the naval 
stores industry offers to the South mark | 
this region as one of exceptional promise 
from the standpoint of timber growing. 
The area of potential land suitable for 
the growth of turpentine pines is im-. 
mense, soil and climatic conditions are | 
favorable to tree growth, the market for ' 
the products is well established, and 
labor is plentiful and cheap. Because : 
southern pines reach turpentine size in . 
from 15 to 25 years, naval stores make : 
possible early and intermediate returns ; 
and under proper practice the working : 
of trees for naval stores will interfere : 
but little with their future value for’ 
pulpwood, poles, posts, piling, railroad | 
ties, and sawtimber. The returns from | 
naval stores add to the total profits of ' 
the forest enterprise. 

In America the methods of extracting | 
the gum from the trees have undergone } 
but few changes since colonial times, and | 
are economically wasteful and silvicul- - 
turally detrimental. Even yet most naval | 
stores producers look- upon their opera-: 
tions as temporary, notwithstanding mi! 
fact that there are numerous exampl 
of trees which have been worked con- 
servatively and continuously for many? 
years and that new stands are comi 
into production every year. 

One of the most wasteful phases 
current naval-stores practice is the chip- - 
ping of half-grown trees, just large 
enough to hold a cup. Although it ruins 
the trees for future production of a 
stores or sawlogs, without at prese 
yielding enough gum to return a profit to’ 
the operator, this premature chipping i 
more prevalent now than ever before. 
the southern United States the dest 
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tion of second-growth timber through 
turpentining of small trees is exceeded 
only by the damage from forest fires. 
Working of this small timber has the 
additional serious effect of increasing the 
total production, with a consequent gen- 
eral lowering of prices for the product. 
The permanence of the naval stores 
industry is dependent upon the develop- 
ment and general application of methods 
of turpentining which will assure the 
continuous health and growth of the trees 
and continuous replacement of the stands, 
and at the same time yield a profit to 
the operator. The great number of com- 
paratively small holdings throughout this 
large territory make this industry some- 
what analagous to agriculture in that the 
individual farmer or turpentine opera- 
‘or is not equipped and cannot be ex- 
ected to conduct the research work nec- 
ary for the development of improved 
ethods. To carry on this research, 
ell-equipped laboratories are essential 
nd field experiments must be made 
der technical direction. 
Among the earliest attempts at re- 
arch in the naval-stores industry in 
erica were those begun in 1901 by 
r. C. H. Herty, of the old Bureau of 
‘orestry. His influence was largely re- 
ponsible for the introduction of the cup 
ystem in place of the very destructive 
‘boxing ” system in vogue until that 
ime. Naval stores research has expanded 
reatly in recent years under the direc- 
ion of the United States Forest Service, 
nd includes administrative tests on the 
Shoctawhatchee National Forest in 
10rthwest Florida, extensive field tests 
nitiated by Dr. Austin Cary, physiologi- 
al work conducted by Dr. Eloise Gerry 
f the Forest Products Laboratory, and 
tensive field experiments at the Starke, 
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Florida, branch of the Southern Forest 
Experiment Station. The Bureau of 
Chemistry and Soils of the Department 
of Agriculture has also carried on some 
research work in naval stores problems, 
dealing mainly with the quality of the 
final product through the development of 
improved stilling practices. 

Without appreciably impairing the 
vigor of the stand or lowering its value 
for wood production, it may be possible 
to increase the yielding capacity of the 
trees, either by modifying the present 
French and American methods of ex- 
tracting gum, or by devising entirely new 
methods. In other words, timber stands 
should be managed to produce, over a 
period of years, the maximum yields of 
gum compatible with the devolpment of 
the trees for other products. 

Investigations designed to conserve 
timber and increase gum yields include 
studies of modifications of existing meth- 
ods to determine the optimum amount of 
wood to remove at each wounding (depth 
and width of streak, and width of face), 
the interval of chipping (weekly or 
otherwise), the duration of working 
throughout the year (32 streaks between 
March and November is average), the 
best type of tools, and the relative effici- 
ency of the various kinds of equipment 
now in general use by the industry. 
Some of the methods of chipping which 
appeared to offer the most promise in 
preliminary small scale trials are now 
being tried out on an enlarged scale 
which will insure reliability of the re- 
sults. These results must be checked in 
various parts of the southern pine region 
before they can be recommended for gen- 
eral use. 

Another investigation is that of gum 

yields as related to such factors as size 
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of tree (diameter, height, and crown 
size), quality of the soil (site), density, 
age, and composition of the stand, vigor 
of trees as indicated by general appear- 
ance and current growth rate, and 
weather and soil relationships (rainfall, 
temperature, evaporation, sunlight, wind, 
soil moisture, and soil temperature as 
affected by time of the day and season 
of the year). 

The relationship between naval stores 
operations and silviculture is one of the 
important problems in need of investiga- 
tion. It involves studies of the relation- 
ship of the naval stores operations to tree 
growth, of the effect which non-gum-pro- 
ducing species of trees in the stand exert 
upon gum production, of the effects of 
spacing and thinning out of trees at dif- 
erent periods, by turpentining to death 
or otherwise, of natural regeneration of 
stands by leaving trees for seed, prefer- 
ably high gum producers, or by other 
methods of turpentining and cutting, 
and of the effects of grazing and other 
land uses upon gum production. 

Another important problem awaiting 
solution is the relation of naval stores 
production to the management of the 
stand for the production of timber and 
other forest products. This involves the 
application of silvicultural studies as 
well as a study of the effects of turpen- 
tining upon the quality of the wood for 
lumber or for other uses (poles, posts, 
piling, railroad ties, pulpwood and 
others). The effects of turpentining on 
the wood in the tree will naturally vary 
with the size of tree, with its resistance 
to mechanical injury, with the frequency 
and intensity of fires, with the method 
of turpentining, and the like. 

It may be possible to increase yields 

by planting pine trees in orchards, by 


\ 


JOURNAL OF FORESTRY 


cultivating the soil, or by the use of 
fertilizers. In this connection, methods - 
of improving yields by selection of plant 
stock from high-yielding, disease-resist- 
ant trees should undoubtedly be tried. 
Wide variations in yields from similar’ 
sized trees growing under similar condi- 
tions have been found. There is an ex- 
cellent possibility therefore of breeding 
high-yielding strains. This will involve 
seed selection, cross pollination, graft- 
ing, and a study of heredity as it affects 
gum-yielding capacity. 

Annual burning of the litter and 
ground cover as a fire prevention meas- 
ure is a common practice among nearly 
all turpentine operators in the southern 
United States. This practice interferes 
seriously with the reproduction and 
growth of pines, besides paving the way 
for insect and fungus attacks. It is be- 
lieved that lower yields of gum also re- 
sult from these periodic fires. This, 
however, is another question which re- 
search must answer. It will necessitat 
a detailed study of fires, their action a 
the fertility and moisture-holding capac- 
ity of the soil and upon all physicl aia 
processes of the tree, including the pro- — 
duction of resin and growth of the tr 
itself. 

Turpentining practices which hav 
been in vogue for many years will doubt- 
less continue until it can be proved that 
the adoption of more efficient methods 
will bring about lower unit ea 
costs. Specific information concerning 
costs as related to average gum yield 
obtained from longleaf and slash pine 
trees of different sizes and ages and u n 
different sites, would be of inestima 
value to the industry and can be suppli 
only through research. This econ ; 
problem is complicated by the fact that 
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about 75 per cent of the total naval 
stores production comes from timber that 
is leased by the owners to operators. 
These operators with but a temporary 
interest in the timber rarely look beyond 
the present operation. 

It will also be advantageous to have 
a clearer understanding of the relation 
of turpentining practices to the forma- 
tion, structure and the physiological 
processes involved in the production of 
gum in the tree and its removal from 
the tree. This necessitates microscopic 
studies of the structure and anatomy of 
the tree and analysis of the biochemical 
relations involved in gum production. 
This type of investigation is being han- 
dled by the Forest Products Laboratory 
of Madison, Wisconsin. 

The insects and fungi which attack 
trees being worked for naval stores pre- 
sent many problems for the forest ento- 
mologist and pathologist. Improvements 
in the quality of the final products 
(turpentine and resin) and the develop- 
ment of new uses for these products, 
offer another particularly rich field for 
research. 

The results of forest research work 
on naval stores problems which has been 
under way by the Southern Forest Ex- 
periment Station at Starke, Florida, 
since January, 1923, have been given out 
from time to time in the form of prog- 
ress reports or through addresses de- 
livered before gatherings of naval stores 
men. Formal reports which will be 
issued as government publications are 
now in process of preparation. A few 
of the results of preliminary tests may be 
summarized as follows: 

1. Average gum yields increase with 
the diameter of the tree. The average 
yield obtained from trees under 9 inches 
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in diameter is so small that under present 
conditions these small trees cannot be 
turpentined profitably. The working of 
small trees ruins them for future gum 
and wood production. 

2. Trees of the same size and general 
outward appearance, growing under 
similar conditions of soil and climate and 
worked by the same methods, exhibit 
wide variations in yield. These differ- 
ences in yielding capacity must be due to 
inherent differences in the trees them- 
selves. This fact presents an opportunity 
for increasing yields by selecting high- 
yielding strains for propagation. 

3. Conservative chipping practices re- 
sult in increased yields of gum, a longer 
working life for the operation, a better 
rate of growth, and less damage from 
windfall, insects, and disease. The use 
of No. o hacks is advised. Width of 
streak (amount of wood removed in 
height at each chipping operation) 
should be held to inch. Depth of streak 
(maximum distance cut into tree) should 
be approximately 4 inch and never over 
3 inch. 

4. Open-grown trees yield more than 
the same sized trees in dense stands. 
Thinning out improves the yield as well 
as the health and vigor of the trees. 

5. Average temperature has a decided 
effect on the flow of gum. In one in- 
stance the yield of gum doubled with an 
average increase in temperature of 15° F. 
Turpentining during the winter months 
is unprofitable unless the period between 
chippings is lengthened. 

Adequate forest research on naval 
stores problems is one of the most im- 
portant needs in the southern part of the 
United States, if this important indus- 
try is to be placed on a permanent basis 
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and the 70,000,000 acres of potential 
naval stores producing land are to yield 
a continuous revenue to the landowners. 
The permanence of many communities 
and the continued prosperity of that part 
of the United States depend on the har- 
vesting of naval stores crops by methods 
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a 


which will insure the stability and per- © 


petuation of this important basic indus- 
try. There is no doubt but that forest 
research must fill an important place in 
the development of the naval stores in- 
dustry and in the economic development 
of the southern pine region as a whole. 
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TURPENTINING EXPERIMENTS WITH WESTERN 
YELLOW PINE IN NORTHERN 
CALIFORNIA’ 

By T. N. MIROV 
California Forest Experiment Station 


afaHHE POSSIBILITY of tur- 
pentining western yellow pine 
Sete «(Pinus ponderosa Laws.) is 
likely to be a question of future im- 
portance in California. Its feasibility 
will depend in part on the future methods 
of handling southern pineries. But even 
now there are some indications that 
western yellow pine may become a profit- 
able source of turpentine. It appears, 
therefore, that any experimental data 
bearing upon this subject may be of some 
value. 


HIsToRICAL 


First attempts to obtain turpentine 
from California pines were made during 
the Civil War, but when the high prices 
of that period receded the war-time 
operations ceased (13). Nearly 50 years 
later interest in turpentining was re- 
newed because of the prospect of rapid 
exhaustion of southern resources, and in 
1910-1913 the United States Forest 
Service undertook experimental tapping 
in the Sierra National Forest in central 
California. At that time analyses of 
California turpentine were made by the 
Forest Products Laboratory at Madison, 
Wisconsin, and the quality of the prod- 


1 Acknowledgment is made to Prof. Eman- 
uel Fritz of the University of California and 
to Mr. C. L. Hill, in charge of forest products 
research at the California Forest Experiment 

Station, for criticism of this paper. 


uct was found to compare favorably 
with that of the spirits of turpentine from 
the southern United States. 

While the assurance of acceptable 
quality in turpentine from the western 
yellow pine makes the main question one 
of yield, there are still certain differences 
in composition, physical constants, and 
the like, between the turpentine from 
this species and that from the pines of 
the Southern States, and some indications 
of variations in the product within the 
former species as found in California, as 
indicated first by Schorger (12). In a 
recent paper (8) the present writer dis- 
cussed some of these questions in con- 
nection with the taxonomic relation be- 
tween Pinus ponderosa and the closely 
related P. jeffreyi. As a result of fur- 
ther work, stimulated by the interesting 
results of his previous venture, an at- 
tempt is made in the present paper both 
to add to the knowledge of the oleoresin 
and turpentine yields of Pinus ponderosa, 
and to extract from the same data some 
interesting indications of taxonomic 
heterogeneity within this species itself as 
found in California. 

In 1928 the Bureau of Entomology 
undertook some chemical studies in in- 
sect control, upon which the writer was 
engaged. ‘These studies offered him an 
opportunity to collect some additional 
data regarding the oleoresin yields of 
western yellow pine in northern Cali- 
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fornia. It is fully appreciated by the 
writer that the averaged data submitted 
are not extensive enough to yield entirely 
dependable results and that the period 
of tapping was rather short ; nevertheless 
it is hoped that the results of this in- 
vestigation may be of some value for 
those who are interested in the possi- 
bilities of western yellow pine as a source 
of naval stores. 


PRESENT EXPERIMENTS 


The experimental work in 1928 was 
done on an area in the very northeastern 
corner of California, in the vicinity of 
Buck Creek Ranger Station, Modoc Na- 
tional Forest. The area lies upon an in- 
dependent ridge of the Warner Moun- 
tains, which there divides Surprise Val- 
ley from Goose Lake Valley and is cov- 
ered by good stands of western yellow 
pine, with a certain intermixture of in- 
cense cedar (Libocedrus decurrens) and 
white fir (Abies concolor). Rather ex- 
tensive stands of lodgepole pine (Pinus 
contorta) and scattered groves of west- 
ern white pine (P. monticola) occupy 
plateaus of higher elevations. 

The Buck Creek Ranger Station, 
where a weather station and a small field 
laboratory were established, is located 
on a gentle westerly slope of the Warner 
Ridge at an elevation of 5050 feet. The 
weather station is protected on the east 
side by the ridge, but is open on the west 
toward the extensive Goose Lake Val- 
ley. ‘Temperature and relative humidity 
were recorded throughout the experi- 
mental season by means of a thermo- 
hygrograph housed in a Weather Bureau 
standard instrument shelter. The condi- 
tions of tree growth were checked with 
a dendrograph attached to a thrifty black- 
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jack, or young western yellow pine. All 
these data are plotted on Plate 1. 

The experimental season extended 
from the beginning of July to the mid- 
dle of September. Originally, 100 trees 
were selected, but only 70 specimens 
were tapped regularly, once a week. One 
tree died in the middle of the season and 
was omitted from the calculations. —T'wo 
cups were placed on each tree, therefore 
the number of cups recorded totalled 138. 

Experimental trees were selected in 
three different localities, namely, the 
Sugar Hill, Buck Creek and Jerome 
Mill areas. A fourth area containing 
30 trees (60 cups) was located at a 
considerable distance from the camp 
(about 70 miles), but was chipped only 
occasionally, for the collection of com- 
parative oleoresin samples. All trees” 
were numbered, tagged, and carefully 
described in regard to morphological, 
and often anatomical, characters (such 
as number of resin ducts in needles). 
A growth increment core was taken from 
each tree. 


MENTAL AREAS y 


SUGAR HILL AREA 


The Sugar Hill area is located in th 
southeast 4 of Section 10, T. 46 N., R 
14 E., M. D. M., at an elevation of 
5400 feet. This area occupies a very 
gentle slope of northwestern exposure, — 
being practically flat. The soil is de- 
rived from so-called Warner basalt and — 
is well decomposed and fine. The stand 
is pure western yellow pine with just a 
few young firs and cedars intermixed, — 
especially on the upper part of the area 
and has a healthy appearance. The sit 
class varies between two and three. Re 
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producton is not very abundant and is 
usually found in patches. Underbrush is 
represented by a few specimens of Loni- 
cera sp. and Purshia tridentata. Her- 
baceous vegetation is very scarce as a 
rule and is composed of Lupinus, 
Whyethia, and some Gramineae. Ceano- 
thus prostratus is also present. In re- 
spect to bark-beetle attacks, the 1927 
Dendroctonus brevicomis infestation in 
this area was estimated to include about 
5 per cent of the stand. The 1928 in- 
festation showed a marked decline to 
about I per cent. 

Thirty trees were selected in this area 
with diameters varying from 24 inches 
to 43 inches (average 27.7 inches). The 
average number of annual rings in the 
last inch was 48. A few trees were at- 
tacked by D. valens soon after the first 
turpentining scar was made. In the case 
of one tree (No. 18) the attack of this 
beetle was rather severe; later this tree 
was also attacked by D. brevicomis and 
killed before an amount of oleoresin suf- 
ficient for analysis was collected. 


BUCK CREEK AREA 


The Buck Creek area is located about 
half a mile east of the ranger station in 
Section 5 (unsurveyed), T. 46 N., R. 
15 E.. M. D. M. The elevation is 
5500 feet. The area occupies a fairly 
steep slope of southwestern exposure and 
is rocky in places. The stand is almost 
entirely composed of western yellow 
pine, with an intermixture of a few old 
incense cedars. Reproduction is in 
patches, sometimes very abundant. The 
presence of Cercocar pus ledifolius is quite 
characteristic of this area. The herbace- 
ous vegetation is almost identical with 
that of the Sugar Hill area. About 3 per 
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cent of the stand was killed by D. brevi- 
comis in 1927 and probably 1 per cent 
in 1928. 

Twenty trees were selected on this | 
area for experimental purposes, with an , 
average diameter of 30.9 inches. The: 
average number of rings in the last inch | 
was 37.8. 


JEROME MILL AREA 


This area is located about one mile: 
north of the old Jerome Mill in the: 
northwest quarter of the northwest quar- - 
ter of Section 32, T. 46 N., R. 15 E,, 
M. D. M. It has an elevation of 58007 
feet, occupies a gentle northerly slope, , 
and is characterized by a heavier admix- - 
ture of both incense cedar and white fir * 
with the western yellow pine than in the 
preceding areas, with abundant repro- 
duction of these two species. Western 
yellow pine trees are generally over- 
mature, although apparently health 
The site is between two and three. 
Beetle infestation for 1927 was found ; 
be below 1 per cent. Reproduction 
fair. Herbaceous vegetation is simil 
to that of the other areas except thatt 
Whyethia is absent. 

Twenty trees were selected in this: 
area with an average diameter of 37.0) 
inches, the average number of rings | 
the last inch being 32.8. 


SUMMARY 


Table 1 summarizes these data for 
three experimental areas. The Jerome: 
Mill area showed the best rate 
growth and the highest yield of ol 
resin. The Sugar Hill area, on the 
contrary, had the smallest growth ra 
and the lowest oleoresin yield. 
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Name of 
area 


| 


| 


DescripTIoN OF EXPERIMENTAL TREES 


Table 2 shows the number of experi- 
mental trees by experimental areas and 
by tree classes according to Dunning’s 
classification (3). It is evident from this 
table that the diameters of the experimen- 


NUMBER OF EXPERIMENTAL TREES BY EXPERIMENTAL AREAS AND TREE CLASSES 


Sugar Hill .... 
Buck Creek ... 


Jerome Mill .. 


TABLE I 


COMPARATIVE DATA FOR THE THREE EXPERIMENTAL AREAS 


Number 
of experi- 
mental 
trees 


30 


20 


20 


Silvical 


characterisitcs 


Pure western yel- 


low pine. 


Admixture of 
cense cedar. 
Admixture of white 
incense 


fir and 
cedar. 


class 5. 


TABLE 2 


Elevation rpehedasa 
Feet iameter 
Inches 
5400 29 7 
in- 5500 30.9 
5800 37.0 


Average 


number of 


rings in 
last inch 


47-8 
37.8 


32.8 


525 


Yield per 
cup per 
week 
Ounces 


3.425 
3-485 


3.666 


tal trees vary within large limits and that 
the greater part of the trees are overma- 
ture, belonging to class 5. The number of 
mature trees, classes 3 and 4, is much 
smaller than that of the overmature 


| All areas 


Sugar Hill | Buck Creek | Jerome Mill 
mrchesd Number of trees by tree classes 
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IMPLEMENTS AND METHODS 


The first step in the preparation of 
the trees for turpentining was the re- 
moval of the outer bark, which in some 
cases was as much as § inches thick. 

The aprons used were of a type de- 
vised by the writer in connection with 
previous tapping experiments upon Jef- 
frey pine for heptane. These are similar 
to the standard concave aprons, but in- 
stead of being inserted into a cut made 
with a broad axe, they are attached with 
three tacks to the surface of a groove 
cut in the thinned bark. This type of 
apron was found to be very advantage- 
ous for experimental tapping, as it does 
not require cutting through the cam- 
bium and thus does not disturb the tis- 
sues of the tree. It is very important 
in experimental tapping that all injuries 
or woundings, other than the direct chip- 
ping scars, be avoided if a normal re- 
sponse by the tree is to be expected. An- 
other point in favor of this apron is that 
it can be easily attached by one man. 

In the place of rectangular receptacles, 
friction-top pint cans were used. These, 
when placed on the tree, were protected 
from the heat of the sun by pieces of 
bark, and weekly olearesin weighings 
were made without dipping. Of course 
the cans were changed as soon as they 
became filled. It was found that losses 
due to evaporation were much less than 
those which occur when weekly dippings 
are practiced. 

The use of the friction-top pint cans 
was justified by the particular purpose of 
investigation, especially because it was 
intended to keep the oleoresin from each 
tree separate for the study of individual 
variation in oleoresin composition. Cups 
were set much higher than in regular 
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commercial practice. Chipping was per- 
formed with both No. 2 and No. 00 
turpentining hacks, and also with a 
No. oo mounted into an 18-inch length 
of 14-inch steel pipe. This latter type 
was found to be especially good for 
large, overmature trees with rough 
thick bark. 

Experimental chippings consisted of 
the following: 


Number of cups per tree—two in all 
cases. 

Width of face—r1o inches. 

Height of streak—+ inch to % inch. 

Depth of steak—+} inch to % inch. 

Number of streaks per week—one. 

Period—10 consecutive weeks. 


YIELDS OF PRODUCTS 


YIELD OF OLEORESIN 


4 

The average yield of the experimental 
trees per cup per week, based on 138 
cups, is shown in Table 3 with data 
from previous experiments in Califo 
nia and Arizona (2) for comparison. — 
The Arizona experiments were co 
tinued from the beginning of May t 
the end of October. The Sierra Na: 
tional Forest experiments were started | 
in July and completed in Septembe 
The writer’s experiments covered th 
same period of time. The higher yiel 
of the Sierra experiments may be 
plained by the lower latitude and al 
tude, the latter being 1000 feet less than 
in the case of the Modoc experiments. _ 
It is of interest to note that the oleo- 
resin yield found by the writer in 
Lassen National Forest (adjoining the - 
Modoc National Forest) in 1927 fo 
Jeffrey pine, was almost the same 
(0.220 pounds) as for western yella w 
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Pine in the present experiments. This 
appears to be in contradiction to the gen- 
erally accepted idea that western yellow 
pine yields more oleoresin than Jeffrey 
pine. 
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It should be noted that a certain period 
of time is required for trees to respond 
to a change of temperature. The temper- 
ature curve during August indicates 
very warm weather in that month with 


TABLE 3 
COMPARATIVE YIELD OF OLEORESIN IN ARIZONA, CENTRAL CALIFORNIA, AND NORTHERN CALIFORNIA 


Locality of experimental area 


Arizona (Tusayan and Coconino National Forests) 
Central California (Sierra National Forest) . 
Northern California (Modoc National Forest) .. 


eK 7 
Year oe per bit rs 
Pounds 
I9Il 7300-7600 0.217 
rere I9II 3500-4500 0.281 
1928 5400-5800 0.220 


YIELD OF VOLATILE OIL (TURPENTINE) 


According to data of the Forest Prod- 
ucts Laboratory (9) the 1911 oleoresin 
samples from the Sierra National For- 
est yielded 17.75 per cent of turpentine. 
In the present tests, made in the field 
laboratory, the following yields of tur- 
pentine were obtained: 


Tree no. Per cent 
28 13.6 
33 13.3 (July sample) 
33 13.2 (August sample) 
76 13.0 
64 13.6 


Factors AFFECTING OLEORESIN FLOW 


Temperature and relative humidity 
records (Plate I) show that a very 
uniform climatic condition prevailed 
throughout the season. 
Only once (August 4) was there a 
marked decrease in the maximum tem- 
perature curve with corresponding in- 
crease in relative humidity. The cold 
spell occurring at that time influenced 
the oleoresin flow, and in all yield curves 
‘there appears a decrease for August 13. 


experimental 


a decrease at the beginning of September. 
Corresponding to this, the yield curves 
show a marked increase during the 
month of August. In the last half of 
September yield probably would drop 
considerably. 

The dendrograph record shows a 
steady increase in growth rate from the 
beginning to the end of the season, and 
it is readily seen that there is a well- 
marked correlation between the physio- 
logical activity of the tree and oleoresin 
production. 


INDIVIDUAL VARIATION IN OLEORESIN 
PRODUCTION 


The variation between individual trees 
in ability to yield oleoresin is a very im- 
portant factor in the average yield cal- 
culations, as it tends to conceal both the 
true meaning of the chipping method 
used and the influence of various climatic 
factors. This is especially noticeable 
when a small number of trees is taken 
for experimental purposes. 

On Plate 2 all seventy experimental 
trees are plotted. The abscisse show 
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the number of annual rings in the last 
inch; the ordinates, the average yield per 
cup per week (mean for the two cups). 
Study of this plate shows that there is 
a general decrease in yield with decrease 
in growth rate, but at the same time it 
may be noticed that the best-producing 
trees are not necessarily found among the 
fastest-growing trees. Specimens classed 
among slow-growing trees may yield as 
much as the fastest growers; also, two 


PLATE 
SHOWING RELATION BETWEEN 
TREE GROWT# 

AND 
OLEORESIN PRODUCTION 
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difficult to correlate the growth rate with 
yield. 


EXPERIMENTAL TAPPING VARIABLES 


The tapping variables included ex- 
posure of faces; split versus regular 
faces; and mature versus overmature 
trees. 

Two cups were placed on each experi- 
mental tree: one on the southwest side, 
another on the southeast. Ninety faces 
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trees of the same diameter and age class 
and of the same rate of growth may dif- 
fer markedly in oleoresin production. 
On the supposition that present growth 
is more important for oleoresin produc- 
tion than that of past years, Table 4 was 
prepared in order to compare the width 
of the last annual ring and the corre- 
sponding yield for all trees on the Sugar 
Hill area. Here, again, the general ten- 
dency to decreasing yield is seen, but vari- 
ation in the individual oleoresin produc- 
ing power is clearly evident and makes it 
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were of the standard form, the remain- 
ing 50 being “split faces” (this term 
is explained later). It appeared to be 
desirable to distinguish between mature 
and overmature trees; therefore, it has 
been tried to emphasize this item. 

The oleoresin yield was calculated for — 
all three areas separately, as their en- 
viromental conditions differ to a certain 
extent. : 

The weakest point in respect to the 
tapping variables is the small number of 
trees in each group, but the principal 
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TABLE 4 
COMPARISON OF WIDTH OF LAST RING AND YIELD 
OF OLEORESIN PER WEEK FOR ALL TREES 
ON SUGAR HILL AREA 


No. of Width of Yield per 
Kies last ring week 
Millimeters Ounces 
26 2.45 2.90 
24 1.36 6.15 
8 T.17 5.90 
25 1.02 4.50 
27 85 4-45 
23 .69 5.50 
I -67 4.15 
10 .61 1.60 
6 -61 4.90 
30 -55 3-75 
22 -54 4-40 
4 -46 6.20 
3 +45 0.95 
16 -40 3.65 
21 -38 2.30 
9 35 I.70 
29 +33 1.30 
II -30 1.80 
13 28 3-75 
28 Wok 6.20 
12 -24 ZH hS 
2 -24 0.75 
20 -24 y 2.40 
14, +21 2.60 
7 -20 3-95 
18 <20 0.0 
15 18 2-4 
17 16 4.50 
19 15 1.10 
5 +15 2.79 


purpose of the Modoc tapping experi- 
ments for the entomological studies did 
not permit as large groups as would un- 
doubtedly have been desirable, and the 
present study is dealing with the rather 
limited material available. 


EXPOSURE OF FACES 


The yield from the southwest faces 
(69 cups) was 3.69 ounces per cup per 
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week; that from the southeast faces 
(also 69 cups) was 3.42 ounces. The 
higher yield of the southwest faces may 
be observed in Plate 1, “ B,” with only 
one inconsistent point (July 20), when 
the generally warmer weather supple- 
mented on the southeast faces the bene- 
ficial action of direct sunshine which as 
a rule is stronger on the southwest sector 
of the tree trunk. The higher yield of 
the southwest faces is well shown in the 
case of the Sugar Hill area where the 
country is flat and unobstructed. In this 
case, southwest faces yielded 3.73 ounces 
per cup per week, and southeast faces 
3-12 ounces. (Graph B-1.) It is less 
noticeable in the case of the Buck Creek 
area (westerly exposure), the yield be- 
ing 3.60 ounces for the southwest faces, 
and 3.37 ounces for southeast faces. 
(Graph B-2, 20 cups in each group.) 

On the Jerome Mill area, located on 
the northern slope, where direct sunshine 
plays but a small role, the yield data are 
reversed: southeast faces produced 3.73 
ounces per cup per week, and southwest 
faces 3.60 ounces or slightly less. The 
number of cups in each group was 20. 

It appears, therefore, that the sector 
of a tree from south to west is the most 
favorable for oleoresin production, espe- 
cially when tapped trees are exposed to 
direct sunlight. On the other hand, the 
scarification of trees on the southern side 
should be avoided as much as possible 
according to some operators (4), since 
it decreases the physiological activities of 
the tree. 

In the author’s previous experience 
with the tapping: of Jeffrey pine in the 
Lassen National Forest, it was found 
that it does not pay at all to set cups 
on the north side of trees. 
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SPLIT VERSUS REGULAR FACES 


The split face method recently de- 
veloped in southern pineries appears to 
be a promising improvement. Essentially, 
this method consists in leaving a strip of 
bark between the two halves of a face. 
This strip should be of the same width 
as the scars on both sides of it. In the 
present instance, however, the equip- 
ment and the requirements for the prin- 
cipal purpose of the study (entomo- 
logical) did not permit the leaving of 
a strip more than 2 inches wide, although 
the two sides of the face were about 
10 inches. Average yields per cup per 
week were as follows (See also Plate 1, 


C, C-1, C-2): 


Ounces 
Regular faces (49 cups).... 3.58 
Split faces (49 cups)....... 3.56 


In other words, no significant differ- 
ence of yield was obtained, both types 
of face yielding practically the same 
amount of oleoresin. It appears, how- 
ever, that even a 2-inch strip of un- 
touched bark between the two parts of 
a face will consistently assist in the heal- 
ing of the scars. 

The author also tried the split-face 
method in the Lassen National Forest 
while assisting in the 1928 tapping of 
Jeffrey pine for heptane, continued by the 
California Forest Experiment Station. 
In this case the strip of bark left was 
8 inches wide and the results were un- 
expectedly good. In fact, the split faces 
yielded 70 per cent more oleoresin than 
the regular faces of the same size. This 
was probably due to the greater width 
of the strip of bark left. At any rate it 
makes it desirable to check on this vari- 
able again. 
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YIELD OF MATURE VERSUS OVER- 
MATURE TREES 


As previously stated, nearly 75 per 
cent of the experimental trees are over- 
mature, belonging to class § according to 
Dunning’s classification (3). For yield 
comparison, 18 mature trees (classes 
3-4.) were paired as closely as possible 
with the same number of overmature 
trees (class 5). The average diameter 
of the former was 29.4 inches, and of 
the latter 31.2 inches. The average yield 
of both groups per cup per week, with 
36 cups in each group, was as follows 
(see also Plate 1-D): 


Ounces 
Mature trees wn. ae oe 4.14 
Overmature trees ......... 3.46 


Owing to the small number of trees 
in the groups, the graphs have a rather 
“jumpy ” appearance; nevertheless, this 
variable proved to be quite interesting. 

Unfortunately the purposes of the 
Modoc experiments did not permit ob- 
taining any yield data for tree classes 1 
and 2. However, in the Jeffrey pine ex- 
periments in 1927 it was found that 
“blackjacks” (thrifty young trees of 
classes 1 and 2) yielded less oleoresin 
than older trees (classes 3, 4 and 5). 
This, taken in connection with the pres- 
ent evidence, makes it appear that in 


these western yellow pines perhaps the 


best yielding trees are not necessarily 


found in the young trees of class 1, as” 
in southern pines, but possibly somewhere - 


at the middle of the class scale, as 
Mr. Dunning in a personal communica- 
tion has suggested. 


VARIATION IN OLEORESIN CoMPosITION 


Owing to lack of time, only ten sam-— 
ples of oleoresin have been examined, 


and these only for the determination of 


ee 


TURPENTINING EXPERIMENTS IN CALIFORNIA 


their physical constants: index of refrac- 
tion and optical rotation. The results of 
this examination are given in Table 5, 
Schorger’s (12) data being also given 
for comparison. 

The data from northern California 
are in accord with Schorger’s findings in 
regard to very extensive variations of 
western yellow pine oleoresin composi- 
tion. The presence of two trees out of 
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closely resembles Schorger’s sample taken 
from the “limonene pine” from Cali- 
fornia. Tree No. 4 is by no means typi- 
cal in appearance. Its bark is very 
smooth, purplish-brown in color and re- 
sembles the bark of sugar pine in texture. 
Several similar specimens have been 
found among the experimental trees. 

It would be highly desirable to enlist 
the interest of the Forest Products Labo- 


TABLE 5 


COMPARISON OF PHYSICAL CONSTANTS IN DIFFERENT TREES AND LOCALITIES 


Present Examination 


Schorger’s data 


Morphological Refrac- Optical eS Refrac- Optical rows 
ae es teense | andes | oe Sse has owed ee aig REESE caer a 
Ss: Ci rer. C) 
eh YDICAl y.. «+s 1.4755|+19.6] “Bastard Pine” from | 1.4724| +30.33 | Alpha-pinene 
California. 
4 |Non-typical .| 1.473 |—60.5]P. ponderosa scopu-| 1.4723 | +13.03 | Alpha-pinene 
lorum from Ari- . 
zona. 
8 Non-typical .|1.4770|—13.5]Same ............. 1.4729| +12.86| Alpha-pinene 
22 |Non-typical ./|1.4760|—13.0] Non-typical 1.4765 | —67.37| Limonene 
omen hy pical, *..ec. 1.4775|—59.0] P. ponderosa 1.4770 | —27.14]| Beta-pinene 
B6enikypical™. ..... 1.4750 |—21.5 from Califor-) | 1.4765 | —18.44 | Beta-pinene 
37 Non-typical ./|1.4760|— 4.0 nia. 1.4733 | —12.63] Beta-pinene 
BO | Dypical. .t..... 1.4760 | —23.3] Typical 1.4793 | —21.23]| Beta-pinene 
72, |Non-typical ./1.4757|-+16.0] P. ponderosa 1.4785 | —17.12| Beta-pinene 
Val ypical’ \..<.... 1.4770 | —38.5 from Califor-] | 1.4780} —15.73]| Beta-pinene 
nia. 


ten having dextro-rotatory turpentine 
supports Schorger’s supposition that the 
dextro-rotatory Rocky Mountain form 
may occasionally be found in typical 
stands of the levo-rotatory Pacific Coast 
form. The wide range in optical rota- 
tion (from +19.6 to —60.5) is another 
interesting feature of the table. 

In the presence of such variation in 
physical characters it might also be ex- 
pected that the chemical composition of 
turpentine from different trees would 
vary. Sample from tree No. 4 very 


and further 


ratory for the verification 
extension of these analyses. 


SUMMARY 


In the experiments here reported, the 
experimental trees were selected in three 
different localities and most of them 
were overmature, the remainder being 
mature. 

A slight departure from conventional 
methods of turpentining was made on 
account of the special purpose of the in- 
vestigation. 
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The yield of oleoresin was found to be 
slightly less than in former (1911) ex- 
periments in central California but 
slightly higher than in Arizona tappings 
of the same date. 

The yield of turpentine in north- 
eastern California is much smaller than 
that in central California. 

Individual variations in oleoresin pro- 
duction played quite an important role, 
and tend to conceal both the true mean- 
ing of the chipping methods and the 
influence of climatic factors. In the study 
of tapping variables, it was found that the 
southwest quadrant of a tree yields more 
oleoresin than the southeast one when 
the trees are exposed to direct sunshine, 
but not necessarily so when protected 
from the sun by exposure or otherwise. 

An attempt to find a difference in yield 
between “split” and regular faces did 
not give positive results, although there 
is a good indication that the “ split face” 
method may be worth consideration in 
future practice. 

Comparison of yields of mature and 
overmature trees showed the former to 
yield much more oleoresin than the latter. 

Preliminary analyses of oleoresin sam- 
ples collected separately from different 
specimens showed that the composition 
of turpentine varies to a great extent, 
and indicate the probable presence with 
the type form P. ponderosa in California 
of the variety scopulorum, of the Rocky 
Mountains. The further extension of 
analyses is highly desirable. 
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WOOD FIBERS 


By GEO. J. RITTER 
Chemist, U. 8. Forest Products Laboratory * 


that originate in the fiber units, it seemed 
desirable to make an extensive study of 
the microstructure of the wood fiber and 
its attendant properties. ‘The results 
herein described were obtained from an 
examination of the major cell units of 
the tree, namely, the fibers of hardwoods 
and the tracheids of softwoods. 

A living tree may be considered a 
colony of fibers, orderly in their arrange- 
ment and divided into groups. Each 
group performs definite functions, which 
are both dependent on life and are neces- 
sary for the well-being of the tree. Wood 
taken from a tree is of the same unit cell 
structure as the living tree, but the 
motivating force (life) is absent, and 
hence the cells cease to function as far as 
the life processes are concerned. Also, 
with the passing of life the cells modify 
their physical and chemical properties. 
Therefore, the results obtained from a 
study of the physical and the chemical 
properties of wood may be in serious 
error when an attempt is made to apply 
them to what appear to be comparable 
conditions in the living tree. If the differ- 
ence in conditions caused by life is kept 
in mind, however, it is quite possible that 
valuable information may be obtained 
from a study of fibers; and may assist 


1Maintained at Madison, Wis., in co- 
operation with the University of Wisconsin. 


in the interpretation of phenomena ob- 
served in larger wood members and in 
living trees. 

In research studies dealing with trees 
or sections of wood it is convenient to 
consider wood fibers as unit cells, because 
they are integral units from the point 
of view of plant anatomy and plant 
physiology. 

In the study now reported whole fibers 
in the delignified form were isolated 
from shavings that had been cut from 
green wood by means of a plane; sections 
of fibers were taken from thin cross sec- 
tions of green wood. 

The results presented here, selected 
from the results for the 16 species in- 
vestigated thus far, cover representa- 
tive species. They may be conveniently 
grouped for presentation under the heads 
that follow. 


LIGNIN 


Lignin is one of the major constituents 
of wood. According to the Forest Prod- 
ucts Laboratory’s methods of analysis, 
lignin forms from 18 to 25 per cent of 
the total wood substance of hardwoods 
and from 22 to 28 per cent of the wood 
substance of softwoods. A few exceptions 
to these values have been found in isolated 
cases in which the lignin content is over 
30 per cent. 

Considerable work has been done by 
Ritter’ and Harlow * on the location of 


* Ritter. Ind. Eng. Chem. 17:1194 (1925). 
> Harlow. New York State College of 
Forestry, Tech. Pub. No. 14, July, 1928. 
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lignin in the cell walls of wood fibers. 
According to Ritter two forms of lignin 
appear in the cell wall; one form, found 
in the middle lamella, acts as the binding 
material between the wood cells that 
compose the vertical and the horizontal 
wood elements, while the other form, 
found in the cell wall, is closely associ- 
ated with the cellulose. Whether the 
association of the second form of lignin 
and cellulose is physical or chemical is 
not known. 

According to Ritter, the first form is 
named “ middle-lamella lignin” and the 
second “ cell-wall lignin.” Further, ac- 
cording to the same writer, the middle- 
lamella lignin is isolated in the form of 
thin-walled and pointed capsules that 
envelop the wood fibers, which in turn 
are lignified with the cell-wall lignin. 
In addition, the cell-wall lignin is isolated 
in the form of a finely divided amorphous 
material, which agglomerates into clus- 
ters within the capsule of middle-lamella 
lignin. (Fig. 1.) 

By a careful technic it is possible to 
obtain a fair degree of separation of the 
two forms of lignin. Figure 2 is a photo- 
micrograph of a cross section of middle- 
lamella lignin of western yellow pine, 
which has been impregnated with paraffin 
to keep the thin walls in a vertical 
position. 

Harlow agrees with Ritter in stating 
that the middle lamella of mature woods 
is lignin, but he asserts that with hard- 
woods the cell wall contains no lignin 
except in cells having a tertiary layer, 
and that the tertiary layer only is ligni- 
fied. He maintains that the cell wall 
residue described by Ritter can be ex- 
plained on the basis of residual cellulose 
rather than lignin. The residue dissolves 
on chlorination and treatment with 
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sodium sulfite solution, however, which is 
characteristic of lignin and not of cellu- 
lose. 

With softwoods, Harlow’s observa- 
tions confirm those of Ritter in that the 
cell wall is lignified. Harlow, however, 
states that, where the cell-wall lignin is 
isolated, the form of this lignin is that 
of the general contour of the cell wall 
rather than a finely divided amorphous 
substance as described by Ritter. This is 
a minor difference in the results that 
may be due to some specific properties 
of the samples, which in turn may have 
affected the degree to which the cellulose 
was dissolved by Harlow. This is only 
a suggestion, since the character of the 
samples was such that he made no other 
qualitative or quantitative test for lignin 
on the residue and for that reason the 
cause of the difference is not definitely 
apparent. 

Chemically, lignin consists of approxi- 
mately 63 per cent carbon, 6 per cent 
hydrogen, and 31 per cent oxygen. 

The writer appreciates the basis for 
the botanists’ pectin conception of the 
middle lamella. That conception is per- 
haps correct for succulent plant tissues, 
but not for mature woods, because the 
middle lamella of mature woods has 
neither the solution properties nor the 
chemical properties of pectin, as the 
following facts show: 

1. Various forms of pectin are soluble — 
in the following solvents: Cold water, 
hot water, dilute alkali, sucrose solution, — 
and ammonium oxalate. None of these 
solvents will dissolve the middle lamella — 
of mature woods. 

2. Pectin has a methoxyl content of | 
8 to 9 per cent. The middle lamella of 
mature woods has a methoxyl content of 
13 to I4 per cent. | 
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3. Making the calculation from the 
generally accepted formula, pectin will 
form furfural approximating 40 per cent 
of the weight of the pectin when it is 
heated in boiling 12 per cent hydrochloric 
acid. The middle lamella of mature 
wood forms no furfural when heated in 
boiling hydrochloric acid. 


STRUCTURE OF Woop FIBERS 


The cellulose remaining after the ex- 
tractives and the lignin have been dis- 
solved from the wood has a complicated 
structure that gives strength to the fibers. 
Certain phases of this structure were 
predicted from the optical phenomena 
manifested by the fibers, but the actual 
demonstration of such-a structure was 
lacking until a dissection of the fibers 
had been accomplished. In separating 
the building units in the cell wall of the 
fibers, it was necessary to cut in natural 
planes of cleavage. On account of the 
minute thickness of the cut, it became 
necessary also to dissect by means of 
chemicals, namely, sodium hydroxide, and 
phosphoric and sulfuric acids. 


LAYERS 


With the aid of sodium hydroxide, 
phosphoric acid, and sulfuric acid, it is 
possible to demonstrate that the cell wall 
of wood fibers is composed of several 
thin layers and that those layers may 
be loosened from one another as shown 
in the photomicrograph of Figure 3. A 
fiber disintegrated to the stage illustrated, 
however, will still resist separation of its 
layers, because the layers are concentric 
and pointed and their shape prevents the 
slipping endwise of any single one. Yet 
by cutting short sections from such a 
partially disintegrated fiber, so as to ob- 
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tain parts with open ends (concentric 
tubes), it is possible to actually separate 
the layers. (Fig. 4.) 

Since results obtained from some swell- 
ing tests suggested that the structure of 
the outer layer differs from that of the 
inner layers (Fig. 5), the next step in 
the dissection was made in order to de- 
termine the difference in the minute 
structural design of the various cell wall 
layers. 

Outer Layer. Except for the pits the 
outer layer appears under the microscope 
as a smooth continuous sheet. Upon 
treatment of the fiber with phosphoric 
or sulfuric acid of the proper concentra- 
tion, the outer layer develops striations 
at right angles to the long axis of the 
fiber; these striations give the fiber an 

- appearance similar to that obtained by 
winding a string around a pencil in a 
continuous layer. The outer layer of 
the fiber is actually composed of tiny 
thread-like structures (fibrils) which 
may be unwound, and if the treatment 
with acid is continued under the proper 
conditions, this fact will become evident. 
When this layer has been dissolved, an 
extreme transverse swelling of the re- 
maining cell wall occurs. (Fig. 6.) Such 
a contrast in the behavior of the two 
kinds of cell-wall layers strongly suggests 
a difference in structure. 

Inner Layers. There are several inner 
layers enclosed within the outer layer 
just described. As many as seven have 
been observed in some of the thick-walled 
fibers. Since the swelling properties and 
also the optical properties of the fibers 
suggest an orientation of the fibrils in 
the inner layers distinctly different from 
that of the outer layer, it was decided 
to demonstrate the difference by separat- 
ing the fibrils. 
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FIBRILS 


To accomplish a dissection of a wood 
fiber that will show the inner layers of 
fibrils, the concentration of the acid used 
is lowered and the temperature is elevated 
so as to produce a partial hydrolysis 
rather than only a solution of the carbo- 
hydrate material in the fibers. With such 
treatment a striation of the inner layers 
develops, showing the spacings between 
the fibrils. These spacings indicate that, 
in general, the fibrils of the inner layers 
are oriented between zero degrees and 
30 degrees to the long axis of the wood 
fiber, and that the orientation may vary 
in adjoining layers. (Fig. 7.) With 
careful handling the loosened fibrils will 
retain the general shape of the wood 
fiber (Fig. 8), but on allowing the action 
of the acid to continue the fibrils become 
isolated as shown in Figure 9. 


FUSIFORM BODIES 


An examination of the fibrils with the 
aid of a high-power microscope indicated 
that the fibrils were composed of smaller 
visible units. By changing the concentra- 
tion of the acid and temperature it was 
possible to separate the tiny spindle-like 
units of which the fibrils are composed. 
(Fig. 10.) These units grow with a 
slight overlapping of the pointed ends 
similar to that of the fibers in the tree. 

There is some evidence that the fusi- 
form bodies, the fibrils, and the layers 
are held together by a carbohydrate ce- 
menting substance. Through a partial 
hydrolysis, the material is dissolved, and 
consequently the spacings between the 
various building units are increased until 
their magnitude is such as to come within 
the resolving power of the microscope. 
The spacings become more visible also 
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on account of the difference in the in- 
dexes of refraction of the building units 
and of the aqueous solution that enters 
the spaces previously occupied by the 
cementing material. 


SWELLING PROPERTIES 


Since wood is composed mainly of 
fibers, it is only natural that many of 
its properties originate in the fibers. If 
the properties of the individual fibers are 
assumed to be more simple than those 
of wood, it will be reasonable to start 
with a consideration of the properties of 
isolated fibers and then proceed toward 
the wood in logical steps in order to 
understand better the more complicated 
resultant forces that must be considered 
in a study of the swelling of such ma- 
terials as wood, paper sheets, wall board, 
and artificial silks. In working with 
individual delignified fibers, it is not 
only more nearly possible to measure 
directly the internal as well as the exter- 
nal swelling than with wood, but also 
it is fully possible to determine the effect 
of the extractives and the lignin on the 


swelling. Only qualitative results ob-— 


tained from a preliminary study of both 
lignified and delignified wood fibers are 
recorded in this article. The study is 


being extended to the quantitative stage — 


and will include the three-dimensional _ 
linear swelling and the total volume 
swelling of delignified fibers. 


Delignified wood fibers on a 
not only increase their external dimen- 


sions, but they also decrease the volumes _ 


of the lumens. There is, therefore, both 
external and internal swelling of such — 
fibers. If a collection of closely packed — 
fibers such as a sheet of pulp is treated 


with a swelling agent, external and in-— 
ternal swelling of the cell walls of the — 
| 


PeGenehe  ~ 


WOOD FIBERS 


individual fibers occurs, and in addition 
there is another source of swelling, which 
adds to the external over-all dimensions 
of the sheet. This last source of swelling 
is manifested through a pushing apart 
of the fibers by a film of the aqueous 
swelling agent. 

On treatment with swelling agents 
delignified fibers tend to modify their 
shape, besides swelling. After their re- 
moval from the cementing material of 
the wood, their cross section tends to 
change from an angular to a circular 
form when treated with aqueous swelling 
agents. In water, that tendency is strong ; 
in dilute alkalis, it is even more exagger- 
ated. (Fig. 11.) 

According to Ritter * the cell walls of 
lignified fibers in wood sections, as well 
as those of delignified isolated fibers, 
swell both inwardly and outwardly. The 
cementing material between the fibers in 
such a section swells also. ‘This source 
of swelling, the magnitude of which is 
limited chiefly by the swelling properties 
of the cementing material with respect 
to a given swelling agent, tends to in- 
crease the external dimensions of the 
wood section. When this source of swell- 
ing is calculated on the basis of the un- 
swollen substance in which it occurs, it 
is of considerable magnitude. 

On account of the restraint both of the 
cementing material between fibers and 
the other fibers themselves, lignified fibers 
in wood sections retain their rectangular 
cross-sectional shapes on swelling, thus 
contrasting with the circular cross-sec- 
tional shape assumed by isolated fibers. 


(Fig. 12.) 


Ritter. Ind. Eng. Chem. 20:941 (1928). 
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OpTicAL PROPERTIES 


Wood fibers exhibit some specific opti- 
cal properties in polarized light. Since 
the fibers are composed of several con- 
stituents and many physical building 
units, it is of interest to study the specific 
optical properties of those constituents 
in order to see which of them give the 
complex wood fibers their predominating 
influence on light under definite con- 
ditions. | 

In general, the fibers are composed of 
cellulose, lignin, and extractives (ether 
and water soluble). If a lignified wood 
fiber with no previous chemical treatment 
is examined between Nicol prisms that 
are oriented at 90 degrees to each other, 
the following phenomena will be ob- 
served: (1) If the long axis of the fiber 
is parallel or perpendicular to the long 
axis of either prism, the fiber will be 
scarcely visible; (2) if the fiber is 
oriented at 45 degrees to the prisms, the 
maximum luminosity of the fibers will 
be obtained; (3) if the fiber is oriented 
at any other angle to the prisms a degree 
of luminosity intermediate between the 
minimum and the maximum will obtain. 

Extractives that have crystallized from 
liquids in the wood fibers modify the 
effects that are due to the optical proper- 
ties of the fibers in polarized light. Such 
crystalline extractives modify the effect 
of the optical properties manifested by 
the remainder of the fibers in three ways: 
(1) They exhibit their own character- 
istic optical properties, which are additive 
to those of the fiber itself; (2) they im- 
part a color shade that is similar to the 
color of the extractives in ordinary light ; 
and (3) they reduce the intensity of the 
luminosity by increasing the density of 
the medium through which the light 
passes. Extractives in a solid amorphous 
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Fic. 1.—The middle lamella lignin and the cell Fic. 2.—The middle lamella lignin of western, 
wall lignin of red alder. g00 X. yellow pine with its cavities impregnated with 
parafhn. 800 X. : 


Fic. 3.—A delignified elm fiber, the cell wall Fic. 4.—Short sections of delignified elm fibe 
layers of which have been loosened. 1000 Se in which the cell wall layers have been loosene 
and slipped endwise. 600. 
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Fic. 5.—The outer layer of the cell wall is Fic. 6.—Windings of the fibrils of the outer 


tact at the constricted places. It has been dis- layer of a loblolly pine fiber, and extreme trans- 
lved at the swollen portions. 1000 X. verse swelling of the inner layers from which the 


outer layer has been dissolved. 800 X. 


G. 7.—Partially loosened fibrils of the inner Fic. 8.—Fibrils of white pine well loosened but 
layers of an elm fiber. 800 X. still retaining the general shape of the fiber. 
800 X. 
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Fic. 9.—Isolated elm fibrils with larger sections 
of elm fibers. 800. 


4 


Fic. 11.—Cross section of isolated delignified 
fibers of western yellow pine swollen with 
sodium hydroxide solution. 500 X. 
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Fic. 10.—Fusiform bodies from elm fibers 
1000 X. 


Fic. 12.—Cross section of western yellow pil 


that has been treated with sodium hydroxic 
solution. It shows swelling of the cementin 
material and the cell wall with a retention « 
the polygonal shape of the cells. 700 X. 
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state or in solution in the liquids of the 
fiber modify the optical effects (2) and 
(3) in a manner similar to that of 
crystalline extractives. When contrasting 
the optical effects manifested by un- 
treated and by extractive-free fibers, it 
will be noted that in passing from the 
untreated to the extracted the color be- 
comes more uniform, the shade of color 
becomes lighter, and the intensity of 
luminosity increases. 

Lignin as isolated from wood appears 
non-luminous when observed between 
Nicol prisms. Its presence in the cell wall 
of the fibers interferes with the trans- 
mission of polarized light and also im- 
parts a yellowish color to the luminous 
cell wall. 

Cellulosic fibers from which the ex- 
tractives and lignin have been removed 
appear as a brilliant snow-white material, 
when oriented properly between Nicol 
prisms. Except for the intensity and the 
color of the luminosity their behavior is 
the same as that of the untreated 
fibers in the various orientations between 
prisms. 

Fibrils that have been isolated and 
oriented at the same angles as the cellu- 
lose fibers between Nicol prisms manifest 
the same optical properties as the fibers 
except that a slight change in the angle 
of orientation produces a greater change 
in the degree of luminosity. 

Fusiform bodies exhibit the same opti- 
cal properties as the fibrils except that 
the angular orientation is more critical 
for the smaller units. The fusiform 
bodies, therefore, are evidently the units 
that give wood its optical properties. 
These properties are modified by the 
extraneous materials as well as by the 
arrangement of the fusiform bodies. 

It is quite probable that still smaller 
visible building units in the fusiform 
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bodies will be discovered in the near 
future, and that the source of the optical 
properties described in the preceding 
paragraphs will then be found in the 
newly discovered units. 


SUMMARY 


1. The location in wood substances of 
two forms of lignin is described. The 
two forms are shown in photomicro- 
graphs. 

2. The cell wall of a wood fiber is 
composed of several layers, which can be 
loosened by chemical means and then 
separated mechanically. 

3. The layers in the cell wall of a 
wood fiber, in turn, can be separated 
into fibrils by chemical means. The fibrils 
in the outer layer are oriented at approxi- 
mately right angles to the fiber’s axis, 
whereas those in the remaining layers are 
oriented from zero degrees to 30 degrees 
thereto. 

4. The fibrils can be separated into 
regularly shaped fusiform bodies. 

5. When either lignified or delignified 
wood fibers are treated with swelling 
agents, the fiber walls thicken outwardly 
and also inwardly. When lignified wood 
fibers are treated with swelling agents 
the over-all volume is increased by an 
external thickening of the cell wall and 
also by a swelling of the cementing ma- 
terial. On swelling, cross sections of 
lignified fibers retain their polygonal 
shape ; those of delignified fibers tend to 
assume a circular shape. 

6. The major optical properties of 
wood fibers in polarized light are inher- 
ent properties of the smallest building 
unit thus far isolated. 

7. Cellulose and lignin prepared from 
wood can be distinguished by their re- 
spective optical properties. 


THE USE OF MICROORGANISMS IN CERTAIN 
COMMERCIAL PROCESSES © 


By ERNEST E. HUBERT 
Professor of Forestry, School of Forestry, University of Idaho 


Ba modern mycological literature 
# presented in abstract form from 
all corners of the earth, one is struck by 
the increasing number of articles on two 
very interesting subjects. One deals with 
human pathology and describes the causal 
agency, symptoms, and control of certain 
diseases of man caused by fungi. One 
may read of mycosis or penicilliosis of 
the hand or foot caused by species of 
Penicillium, or of an aspergilliosis of the 
ear, caused by Aspergillus, a mold-like 
fungus. Nearly everyone has heard of 
ringworm of the scalp, which is a skin 
disease caused by a parasitic fungus at- 
tacking the base of the hairs. Our maga- 
zine advertisements are now carrying 
accounts of a new skin disease of the feet 
caused by T'richophyton interdigitale ap- 
parently introduced from the Orient. A 
fungus, Penicillium bertai, is described 
as the cause of a broncho-pulmonary 
mycosis of man. From New South Wales 
comes a report of a new skin disease of 
sheep caused by a fungus not yet de- 
termined. 

The other subject deals with no par- 
ticular phase of pathology but is even 
more interesting in many ways, since it 
embraces a new and promising field in 
industry and explains the use of fungi 
in the manufacture of certain products 
of commercial value. The use of yeasts 
in the manufacture of alcoholic beverages 
and in the process of bread making, a 


542 


process made understandable by Pasteur’s 
classic researches, is not new, nor are 
the highly developed processes of cheese 
manufacture, less familiar to us in their 
practical utilization of microérganisms. 
The retting of flax by certain bacteria 
known as Bacterium amylobacter through 
their highly specialized dissolving action 
on the middle lamella of the flax fibers 
is not so well known in our country as it 
is in Europe, but it represents a very im- 
portant use of microdrganisms in com- 
mercial practice. Cladosporium herbar- 
ium is held by some investigators to be 
the chief dew-retting organism of flax 
and hemp. 

Taka-diastase, a chemical used exten- 
sively in the analysis of starch, is collected 
from the secretions of a fungus, Asper- 
gillus oryzae, and is used in the far East 
in the preparation of saké and soya sauce. 

Ensilage, as every one knows, is de- 
pendent upon fermentation organisms to 
render green fodder into a succulent 
stored food. The retention of the poly- 
saccharides by this type of fermentation 
is responsibile for the high nutritive value 
of silage. Several organisms are con- 
cerned in this process of which there are 
a number of modifications. The spon- 
taneous combustion common to silos and 
hay stacks has been traced by some in- 
vestigators to microdrganisms, but there 
are other who believe that enzymic 


action more nearly accounts for the high 
temperatures. 
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There is considerable of a background 
to the study of the microdrganisms used 
in commercial processes. Yeasts and 
bacteria have not only been used ex- 
tensively in the manufacture of alcohol 
but also for such products as butanol, 
acetone, and ethanol. Vinegar is also 
produced through the activities of these 
organisms. About the middle of the nine- 
teenth century it was discovered that 
gallic acid could be manufactured by the 
action of molds on tannin, and in 1890 
the Germans produced oxalic and citric 
acid from sugar solutions by growing 
molds upon the surfaces of such solutions. 

Quite recently * * gluconic acid, which 
has a list price of one hundred dollars a 
pound, has been produced upon a semi- 
commercial scale by the action of species 
of Penicillium upon corn sugar. 

The manufacture of acetic acid 
through the activity of microdrganisms 
has been in prospect for some time and 
the recent mycological literature reflects 
the activity in this branch of applied 
mycology. 

The following brief note taken from 
Science describes the use of microérgan- 
isms in a process of converting sawdust 
to commercial acids: 

“ Indications of a possible future use 
for the sawdust that now makes useless 
and troublesome mountains around saw- 
mills were contained in a paper presented 


by Professor W. H. Peterson, R. J. 


*Herrick, H. T., and May, C. E. Molds 
and Chemical Manufacture. Ind. Eng. Chem. 
21: 618-621, July, 1929. 

?May, Herrick, Thom and Church. Jour. 
Biol. Chem. 75: 417, 1927. 

5 May, O. E., Herrick, H. T., Moyer, A. J., 
and Hellbach, R. Semi-Plant Scale Produc- 
tion of Gluconic Acid by Mold Fermentation. 
Ind. Eng. Chem. 21: 1198-1203. December, 
1929. 


Allgeier, and Professor E. B. Fred, of 
the University of Wisconsin. In a 
cooperative chemical-bacteriological re- 
search program, they have discovered 
how to make the powdery wood waste 
into acetic acid, the active principle of 
vinegar, and lactic acid, which is what 
Both these acids 
have industrial uses that render their 
domestic significance an entirely secon- 
dary matter. Three steps were involved 
in turning wood into acid. The first 
was turning it into sugar, which was 
done by the old familiar method of treat- 
ing it with a strong chemical, such as 
sulphuric or hydrochloric acid. ‘Then the 
pulp was further treated with a carbo- 
hydrate-converting enzyme, contained in 
malt sprouts. Finally, the process was 
completed by the addition of a micro- 
organism that has the power to ferment 
both hexose and pentose sugars into acid. 
From 80 to go per cent of the sugar 
present was fermented, the resulting 
mixture of acids consisting of ten parts 
of lactic to one of acetic. Wood sugar 
produced by the Bergius process in 
Germany fermented equally well and 
gave the same yield and ratio of 
products.” 


makes sour milk sour. 


Another use for microdrganisms ap- 
pears in the process, now in use, whereby 
pectin, the important ingredient in jelly, 
is hydrolyzed by means of certain fungi. 
The extraction of pectin from apple 
waste may be thus made easy with the 
additional possibility of salvaging, in 
the process, certain by-products such as 
alcohol. 


‘Pitman, G. A., and Cruess, W. V. Hy- 
drolysis of Pectin by Various Microérganisms. 
Ind. Eng. Chem. 21: 1292-1295. December, 


1929. 
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DeEcayED Woop For PULP 


It was not so very long ago that one 
would have been laughed at had he sug- 
gested the use of rotted wood in the 
manufacture of paper pulp—yet this is 
what is being recommended today by the 
pulp and paper associations and by the 
Forest Products Laboratory, where many 
of the tests were conducted. 

It is a well-known fact that wood in 
process of decay loses weight and that 
in the case of most rots the wood becomes 
discolored and soft. But until recently 
it was not known how far the loss in 
weight, the softening, and the change in 
color affected the yield of pulp. Fungi 
produce rots which may be grouped under 
two main heads, the white rots and the 
brown rots. In the white rots the ma- 
terial left is principally cellulose, while 
in the brown rots it is mainly lignin 
compounds. 

The experiments have shown that the 
wood containing brown rots produces 
low yields of pulp, while that containing 
white rots may produce relatively large 
yields. So far the tests have indicated 
that rotted wood cannot be successfully 
used for mechanical pulp, but for sulphite 
pulp the white rots, typified by the ring 
rot or white pocket rot of conifers, give 
promise of yielding a news grade of paper 
the strength and color of which is little 
below the normal quality produced from 
sound wood. The effects of only a few 
kinds of fungi on yield of pulp have been 
studied, and these were fungi attacking 
spruce and balsam fir. 

Wood that is badly softened by decay 
will give very low yields per cord, while 
wood that is not so badly softened but 
is firm enough to withstand drum bark- 
ing, chipping, screening, and other me- 
chanical abrasions will produce yields 
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that would encourage the utilization of 
infected wood. 

This development in the field of wood 
utilization suggests another thought. If 
white rot, produced by wood-rotting 
fungi, is utilizable as sulphite pulp, what 
is to prevent the use of such wood-rotting 
fungi on a commercial scale in converting 
waste wood to pulp or near pulp? 
Obviously, much work must be done and 
many obstacles overcome before such a 
reversal of natural processes may be used 
economically. Research, however, should 
give us the answer to this and many 
other questions of a similar nature. 

If we can find ways to divert wood- 
destroying fungi into useful channels of 
activity, and, instead of allowing them 
to reduce our useful wood to waste, 
harness their enzymic power to a process 
of pulp production or to the manufacture 
of some useful chemicals, then truly may 
it be said that we are pursuing our 
research to some good purpose. 

In 1928 a Swedish scientist, studying 
the fungi responsible for the blueing of 
wood, noted that a certain blue stain 
fungus produced, in artificial cultures, 
a distinctive odor which characterized a 
valuable chemical used extensively in our 
present-day activities. This fungus was 
recently isolated in our research labora- 
tories from western yellow pine wood 
collected in Idaho and was found to have 
similar chemical-making characteristics. 
The fungus is now under intensive study 
and the by-product of its growth is being 
analyzed to determine its exact chemical 
nature. A research project has been out- 
lined aiming at the commercial develop- 
ment of this discovery. If the chemical 
is of sufficient value and is produced by 
the fungus in large enough quantities, 
there next devolves the task of develop- 


aiietn 


ee ee ee 


EL 


USE OF MICROORGANISMS IN COMMERCIAL PROCESSES 545 


ing high-production strains of the organ- 
ism and the best means of growing them 
on a commercial scale. 

The use of micro6drganisms, particu- 
larly fungi, in industrial processes, pre- 
sents at once many advantages and 
disadvantages. In general, such a use has 
the advantage of an even and smooth- 
running process, good yields with few 
impurities, minimum supervision, and a 
low labor cost. When discovered, the 
use of a particular fungus to produce a 
certain substance which has previously 
required costly and complicated chemical 


equipment and reactions, or to produce 
a substance found only in nature, marks 
a decided step forward in codrdinating 
the factors of chemical science with those 
of botanical science and in welding the 
two groups of data into a feasible com- 
mercial process. ‘The disadvantages lie 
in the nature of the organism used and 
its sensitivity to conditions favoring its 
growth. Carefully controlled tempera- 
ture, moisture, air, and food conditions 
are essential and this entails a carefully 
worked out process based on research in 
order to insure successful production. 


THE NATURAL CONTROL OF FOREST INSECTS 
I—THE WHITE PINE WEEVIL, Pissodes strobi Peck 
By RAYMOND L. TAYLOR 


Assistant Entomologist, Maine Forest Service; in charge, Entomological 


Laboratory, Bar Harbor, Me. 


"EA HAT most direct control meth- 
be an ods, such as sprays, repellents, 
RE3 ead banding, and pruning, though 
they may be suitable and highly effective 
for ornamentals, are usually entirely too 
expensive or otherwise inexpedient for 
large plantations or extensive forest 
areas, is, of course, a platitude. For such 
tracts the problem of the control of an in- 
sect pest has usually resolved itself to the 
working out of the best silvicultural prac- 
tice and forest management. Often, 
moreover, when direct methods cannot be 
used, the desirability of employing bio- 
logical aids, especially insect parasites, has 
become apparent, unless the forests are to 
be resigned to decreases in yield, mal- 
formation of timber, and death. When 
both biological control and forest man- 
agement are combined, an indirect con- 
trol, which tends to cure as well as to 
prevent, is more or less in force. 


The successful introduction of foreign 
parasites for the control of imported de- 
structive forest pests is now recognized 
as no simple problem, but rather an ex- 
tremely complex one which requires in 
each case a thorough preliminary study 
of both the host pest and its existing 
natural control. 

In general, economic entomologists 
study the biologies of injurious insect 
pests with the hope of applying control 
measures at points of weakness in their 


life histories—often an emphasis on the 
habits of the insect considered and a 
wealth of miscellaneous field observations 
prove to be invaluable—but in the past 
an analysis of the existing natural con- 
trol* of the given species has not always 
been given the attention it merits. 
Artificially fostered biological control, 
logically, should not be applied until not 
only the possibilities of such control have 
been explored, but also until the preéxist- 
ing natural control has been duly mea- 
sured and an attempt made to forecast the 
efficiency of the introduced control in 
combination with the natural control. In 
some cases it may be advisable to en- 
courage the present control and to select 
insect parasites which will supplement it; 
in other cases, a complete disregard of 
the existing natural control may be justi- 
fied. In all cases, however, it would seem 


“Se 


eminently desirable that the status of the 
several factors constituting the existing — 


natural control be adequately surveyed. — 


*“ Natural control,” as used herein, may 
be defined roughly to include all biological 
factors, such as insect parasites and preda- 
tors, birds, small insectivorous mammals, 
entomophagous fungi, bacterial diseases, and 
intraspecific competition, and in addition 
other factors such as winter-killing, heavy- 
washing rains, fluctuations in the food supply, 
and the like. This corresponds essentially, of 
course, to the term, “environmental re- 
sistance” used by Chapman, Graham, and 
others. 
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THE NATURAL CONTROL OF FOREST INSECTS 


Recently, the tendency to consider the 
ecological background of a forest insect 
with more care and to attempt to measure 
the components of its environmental re- 
sistance has been manifested. Because 
these components are numerous and the 
variables often exceedingly complex, it 
may be extremely difficult, if not impos- 
sible, to express a thoroughly compre- 
hensive ‘ecological equation” for a 
given insect. It is not, however, inordi- 
nately difficult to secure close approxima- 
tions of the effectiveness of some of the 
principal agents of its natural control. 
Such research would appear to be not 
only valuable from the standpoint of pure 
science but very worth while from the 
economic viewpoint. 

This paper presents some original data 
on the natural control of the white pine 
weevil, Pissodes strobi Peck, gathered be- 
tween Oct., 1926, and May, 1929, a 
more complete account of which has ap- 
peared elsewhere.’ In a later paper it is 
hoped that the natural control of the 
birch leaf-mining sawfly, Phyllotoma 
nemorata Fallén, upon which research is 
now being conducted, may be treated in 
these pages. 

The cycle of natural control factors of 
the white pine weevil, the familiar prime 
enemy of white pine and to a lesser ex- 
tent of some spruces and other pines, may 
perhaps be best expressed in tabular form 
(Table 1). With this treatment it will 
be immediately apparent that consider- 
ably more is known of some phases than 
of others. These data must, of necessity, 


* Taylor, Raymond L. The biology of the 
white pine weevil, Pissodes strobi Peck, and 
a study of its insect parasites from an 
economic viewpoint. Entomologica Ameri- 
cana, Vol. 9, No. 4, and Vol. 10, No. 1. 
166 pp., ro pl., 1929. 
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be subject to some error and hence only 
approximations; they represent, largely, 
conditions in one area and in one season. 
It is believed, however, that they should 
be reasonably indicative of average gen- 
eral conditions in the portion of the 
white pine belt where the work was 
done. 

Data on bird work are always of in- 
terest to forest entomologists. Methods 
to measure the effectiveness of the feath- 
ered enemies of insect pests include (1) 
an examination of the contents of the ali- 
mentary tracts of birds, and (2) counts 
of the bill marks of birds on infested 
plant units. In the case with the white 
pine weevil, the latter method has seemed 
the more advisable, since soft-bodied 
larve soon form an amorphous mass 
(virtually indeterminate as to species and 
often uncountable as to individuals) in 
the alimentary tract; moreover, they are 
so rapidly digested that any data obtained 
applies over a short period only. On the 
other hand, if the bill marks are charac- 
teristic slashes or tears, such as those in 
the paper-thin bark of weeviled leaders, 
a reasonably definite approximation of 
bird effectiveness may be made. With 
this method, of course, only direct ob- 
servation will supply the identity of the 
birds. 

Table 2 epitomizes some data gathered 
in this way. 

Data on the thoroughness of larval 
consumption by birds in the attacked 
leaders only have been omitted from this 
account, but are available (as are like- 
wise specific data in detail on the several 
factors affecting the later stages which 
are listed in Table 1) in the paper cited 
in footnote 2. It has been considered ad- 
visable, because of their possible general 
interest, to give here some data on the 
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native insect parasites of the white pine 
weevil. 

From Table 3, it is apparent that, 
while the native parasites of the white 
pine weevil were not found to be as 
effective as might be supposed, they are 
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The desirability of artificial biological 
control for Pissodes has not been negated 
by this preliminary survey of the exist- 
ing natural control. On the contrary, it 
would seem that there is a real need for 
augmenting the present natural control 


TABLE 2 
EFFECTIVENESS OF BIRDS IN THE NATURAL CONTROL OF Pissodes strobi 


Source Number Sauber, 

material | leaders | leaders 

Sidney; Mes atites.s ss. o> 42 16 
On Conta Nee Yo 0<.. sieuaisyere 35 16 
E. Greenwich, R. I...... 15 7 
McConnellsburg, Pa. .... 7 2 
China ee manees cae coe 32 16 
PARSOTTANE Hons avaloces BC = 6 9 I 
Readfield, Me. ........ 24 18 
Bien Mey bist orta ccs aiecelarets 22 8 
Cancord, Nictdisnis outs ces 15 8 
Durham Nikhiers octets + c's 37 6 
“Northwest,” Ct. ...... 13 7 
IVES EOY, Piast raerets eletatx svete 14 4 
BradLord Visas cites oe 3 32 23 
NIENTOL LOS oxtrcrtadiais. 0's se 29 12 
Mont Altos Pavctee fo 12 8 
Fayetteville, Pa. ........ 23 II 
Roscommon, Mich. ...... 26 6 
Ann Arbor, Mich........ 13 3 
Bl ait: Pas. mavcteutee sis cre.ch 7 I 
Metal teounstrem ate wes 407 173 
Eastern Massachusetts 2,602 974 
Grand total Soviaxsn 3,009 1,147 


not without value as a check upon this 
insect. A detailed study of these parasites 
resulted in the conclusion that it would 
not be feasible * to utilize any of these 
species in applied biological control. 

* Except, perhaps, in rare instances, where 


the circumstances would be unusual and 
might seem to merit it. 


Per cent "so sta Number Per rigs 
aad. re tei eae letvie 
attacked éNisadern consumed consumed 

38 353 55 16 

46 568 76 3 

47 152 20 13 

29 47 6 13 

50 381 79 21 

II 74 I I 

75 341 83 24 

36 210 24 II 

53 ats. | “parse 23 

16 645 16 2 

54 69 20 29 

29 167 15 9 

FAG = 431 127 29 

41 214 41 19 

67 174 ph eas Oe 

48 213 75 35 

23 237 240 13 } 

23 65 5 8 

14 29 3 10 

42 4,585 8or 17 

37 31,351 5,534 18 } 

38 35,936 6,335 18 . 

: 


} 
; 


factors. One or two hardy and aa 
species of parasites that would attack the _ 
weevil at the optimum time (presumably _ 
before emergence of the adults but after — 
most of the natural control factors given | 
in Table 1 had operated) would be wel-_ 
come additions to the fauna of the white 
pine region. Since there are many records | 
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of parasites of the European members of 
the genus Pissodes, and P. terminalis in 
the northwestern United States probably 
is parasitized, there does exist the possi- 


bility of finding effective parasites. Other 
possibilities of control may suggest them- 
selves when the natural control of this 
pest is further studied. 


TABLE 3 
THE COMPUTED EFFECTIVENESS OF THE PARASITES OF Pissodes strobi 


Number of destroyed larve ascribed to the parasites 


Localit pe Microbra- Total parasitism 
Ocall 10) wcro arasl 
: matore |Ritodts | "egret | ere | afte 
Girault Tavlor beale parasites No Percent 
midney, Mies cicjcssies- ess 353 22.0 12.6 5.0 22.3 61.9 17.53 
Maeonta, Ne Ye. cnc sss oe 568 34.5 216.6 5-9 46.8 303.8 53-47 
E. Greenwich, R. I..... 152 1.0 10.9 aad 8.2 20.1 13.22 
McConnellsburg, Pa. .... |, 47 7.3 2.5 seks: 6.9 16.7 35-53 
Whnina, Me.) 22% cies cies 3 381 33-4. 29.0 3.7 22.4 88.5 23.23 
PATESONI AS AS 6 e oicleicis. cies 74 11.5 14.5 5.1 3.3 34.4. 46.49 
Readfield, Me. ......... 341 11.5 47.1 2.8 11.4 72.8 21.35 
Bizerville; Pia. .ccs.scsss 210 25.0 29.0 4-3 15.6 73.9 35.10 
Woncord, N: H:... 6.2... 215 26.1 52.0 0.8 7.5 86.4. 40.18 
Murham; N; Hee. o. os 645 9.4 493-5 21.6 8.9 533-4 82.69 
“Northwest,” Ct. ...... 69 14.6 1.2 2.3 4.7 22.8 33.05 
Welnays Pag sicleievtise « sys 167 Zar 67.9 sara 15.8 85.8 51.38 
a aAdcOT Ass Vitwycciesin-c ci as 431 37.5 50.8 8.7 10.9 107.9 25-03 
MVPOMEOL =O) 5.2. essa css 9 5 214 47.0 Seis Aten 4.2 51.2 23.92 
Bviont Alto, Pa.......... 174 4.2 2.5 2.8 6.4 15.9 9-14 
Fayetteville, Pa. ........ 213 24.0 8.5 8.7 1E2 52.4 24.59 
Roscommon, Mich. ...... 237 53-3 47.1 1.4 30.4 132.2 55.78 
Ann Arbor, Mich....... 65 33-5 4.8 ae. 8.7 47.0 72.30 
IDE TG 2 Aiea Renee 29 3.7 aie 1.7 5.4 18.62 
Mat Ale rcsays csr a ess 4,585 397.9 | 1,094.2 73-1 247.3 | 1,812.5 39-54 
E. Massachusetts ....... ZIG Tee Ly 7Ase4 830.3 879.2 618.7 | 4,061.6 12.95 
Grand total «as. 0s. 35,936 | 2,131.3 | 1,924.5 952.3 866.0 | 5,874.1 16.35 


i iti i iti than Mass. is due 
apparently considerably greater degree of parasitism in most of the localities other, ; 
Sones the hele quality of the small lots of leaders, which were chosen carefully in most cases for a 


high parasite content.) 
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Fysiske og kemiske Undersggelser 
over danske Hedejorder. (Phys- 
ical and chemical investigations 
on Danish heath soils.) By Fr. 
Weis. Kgl. Danske Vidensk. Selsk. 
Biol. Meddelelser 7, No. 9, pp. 
1-196. 1929. Danish with English 
summary. 


Betragtninger over MHedejordens 
Verdi til Opdyrkning. Bidrag 
til en Omvurdering af vore 
Heder. (Concerning the cul- 
tural value of the heath soil. A 
contribution to a revaluation of 
our heaths.) By Fr. Weis. Dansk 
Skovforen. Tidsskrift 14:339-368. 
1929. Danish. 


Om Hedejordens Egenskaber og 
Metoder til dens Opdyrkning. 
(Properties of the heath soil and 
methods for its reclamation.) By 
Fr. Weis. Hedeselskabets Tids- 
skrift 1929, No. 16-17. Danish. 


The entire western and central part 
of the Jutland peninsula was once cov- 
ered with that treeless, or practically 
treeless, heather formation (character- 
ized first and foremost by the heather 
or ling, Calluna vulgaris) which is so 
characteristic of many regions along the 
Atlantic Coast of Europe, on the conti- 
nent as well as on the British Isles. From 
the Danish peninsula, the heaths extend 
in a broad belt down through Sleswig, 
Holstein, and the rest of northwestern 
Germany—including the famous Lune- 


burg heath—into Holland and parts of 
Belgium. Numerous are the investiga- 
tions devoted to this impressive natural 
formation, and numerous are the at- 
tempts to make these infertile areas pro- 
ductive. 

In Denmark, where the heaths origi- 
nally covered such a considerable part 
of the country, much effort has been 
spent on them in the last 200 years | 
by the government and by private enter- 
prise, but until quite recently with rather 
meager practical results. This is not 
surprising in view of the conditions pre- 
sented by typical heath land. The soil 
is largely a very poor sand (glacial out- 
wash), and is heavily podsolized with an” 
extensive formation of hardpan. Alter-— 
nating with these sand plains are the 
so-called “ hill-islands ” consisting of less 
washed glacial material and represen 
correspondingly better natural soil con-_ 
ditions. Many of these hills carried a 
natural tree growth, mainly oak, while — 
the sand plains seem never to have done 
so. In fact, the present soil conditions - 
of the heath plains may be due largely 
to a directly preceding tundra stage, | 
maintained by P. E. Miiller in his last 
work on the heaths (1924). | 

The striking soil profile in the heath 
lands received early attention and oy 
very fully described and analyzed in thel 
seventies and early eighties by Emeis in 
Germany and particularly by P. E. 
Miller in Denmark. The latter “ gave 
an almost exhaustive account of the 
podsolization in Danish forests and 
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heaths” (Tamm, 1920), showing the 
Phenomenon to be a result of a leaching 
out of bases from the upper horizon, 
under the influence of acid humus sub- 
stances, and their deposition in the mem- 
branes surrounding the mineral particles 
in the hardpan or corresponding horizon. 
He also made absorption experiments 
with the different strata of the profile, 
showing an almost complete lack of ab- 
sorption in the leached layer, and con- 
versely an increased absorptive power in 
the hardpan horizon. He stressed the 
ecological significance of this distribution 
of the absorbing substances and drew 
attention, in order to substantiate his 
conclusions, to the characteristic distri- 
bution of roots in a pronounced podsol 
profile. 

Miller also commented on the deep 
plowing which at this time (1884) had 
been practiced more or less for about 
ten years in the reclamation work on the 
heaths, and suggested that similar mea- 
sures be eventually applied to improve 
strongly podsolized forest soils. He 
expected from such treatment an im- 
provement not only because of the trans- 
formation of the raw humus, but also 
as a result of an admixture of absorbing 
material from deeper horizons. On the 
other hand, he very cautiously pointed 
out that the soil improvement obtained 
cannot be hoped to be permanent unless 
“the same soil fauna which during 
thousands of years has protected the 
hardwood mull against degeneration ” 
becomes established. 

Since that time, cultivation and forest 
planting in the Danish heaths have made 
steady progress, particularly through the 
continuous efforts of the ‘“ Heath So- 
ciety,” a private association for promot- 
ing the reclamation of heaths, founded 
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in 1866 by E. Dalgas. The area of 
unplanted and uncultivated heath in 
Danish Jutland has diminished from 1.4 
million acres in 1860 to 0.5 million acres 
in 1919, and the Norway spruce—a spe- 
cies not growing naturally in Denmark— 
has become as common a forest tree as 
the native beech, largely because it has 
been the favored species in the heath 
plantations. The results of all these 
efforts have, in recent years, been much 
more promising than before, and the 
possibilities of heath lands are at present 
estimated considerably higher than in 
older days. 

An impetus to the present work of 
Weis seems to have been the desire to 
find a reasonable explanation for these 
good results on soils which earlier proved 
so refractory. It was hoped, also, to 
arrive at better methods of site classifi- 
cation for heath soils. Such was the 
scope of a work by P. E. Miller and 
collaborators published in 1910. These 
authors failed to find any consistent cor- 
relation between site quality, as expressed 
by the growth of Norway spruce planta- 
tions, and content of nutrients in the 
parent material. ‘They found, however, 
a correlation between site quality and the 
content of fine material (below 0.1 mm.) 
of the parent soil, although the nitrogen 
factor seemed to be far more important. 
The latter result was further substanti- 
ated by Miller & Helms in 1913. 

Weis’ work includes detailed profile 
studies in a number of plantations on 
heath land, on both better and poorer 
sites, as indicated by the growth of the 
trees. Besides very detailed profile de- 
scriptions, the results of a number of 
laboratory tests on samples from dif- 
ferent horizons are given: mechanical 
analyses and determinations of pH, hy- 
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groscopic and chemically combined water, 
“humus” and inorganic colloids, total 
nitrogen, ammonia, and nitrates. For 
three localities, complete Bausch-analyses 
(in all 15) are also given. The main 
results and conclusions may be summa- 
rized as follows: 

In accordance with earlier researches, 
mineral nutrients such as lime, magnesia, 
potassium, phosphoric acid, and sulphuric 
acid ran very low throughout unfertil- 
ized heath soil. They did not seem to 
be accumulated in any particular horizon, 
contrary to some earlier findings. 

The pH was also rather uniform, 
ordinarily ranging between 4 and 4.5 in 
the humus layer, increasing with depth. 
An interesting side light is the slight 
influence of even a strong application 
of lime on the pH even in cases where 
the biological effect was very marked. 

The content of fine material (the sum 
of the three fractions below 0.1 mm.) 
as determined by mechanical analysis was 
found to be correlated with site quality, 
in accordance with the findings of Miller 
and collaborators, referred to above. The 
weathered upper strata of the profile, 
especially the hardpan, are richer in fine 
material than the parent material. 

The hygroscopic water content is cor- 
related with the content of fine material, 
but much more closely with the content 
of colloids as expressed by the sum of 
“humus” (organic carbon divided by 
0.58) and inorganic colloids (as de- 
termined by ‘T'amm’s method). In fact, 
when comparing different localities, an 
almost perfect direct proportionality was 
found between hygroscopic water and the 
sum of colloids. Comparing the different 
layers in the profile, however, this pro- 
portionality did not hold good, the hy- 
groscopicity being relatively higher in the 
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deeper horizons. The author explains 
this fact by assuming that the precipitated 
humus substances of the deeper strata are 
in a more active colloidal state than 
much of the surface humus. That none 
of the fractions obtained in mechanical 
analysis showed close correlation with 
hygroscopicity, as does the content of 
colloids, is explained by the fact that in 
a podsol profile the colloids are largely 
present as membranes surrounding and 
firmly adhering to the mineral particles. 
The mechanical analysis therefore fails 
to give a true picture of even the inor- 
ganic colloids. 

On theoretical grounds the author 
assigns a special importance to the col- 
loids in the heath soils, as being carriers 
of the absorptive power of the soil, both 
for water and nutrients. The distribu- 
tion of the inorganic colloidal complex — 
in the profile further constitutes a sensi- 
tive index of the degree of podsolization, 
as already shown by Tamm and Lund- 
blad, using the same analytical method. 
But the author also finds a good agree- 
ment between the value of the soil for 
cultivation, as estimated according to~ 
current practical methods, and the con- 
tent of colloids and their distribution 
in the profile. He hopes in this way to _ 
arrive at a workable method for site 
classification of heath lands, taking the ~ 
podsolization as a measure of the diffi- © 
culties of reclamation and the total con- — 
tent of colloids as a measure of the 
potential value after cultivation. : 

Inasmuch as the present work is the ; 
most extensive application thus far of — 
Tamm’s method for determining the — 
inorganic colloidal complex, the warm — 
recommendation given this method by 
the author is worthy of note, and a short 
account of the method itself may not be 
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out of place. Its principle is to digest 
the soil with an acid oxalate solution so 
adjusted (pH about 3.25) that it effec- 
tively dissolves the colloidal complex 
without attacking the mineral particles 
to any extent. Even with soils rich in 
clay, the method seems to work far better 
than first expected, giving errors of only 
0.2 per cent or less. 

The most original main feature of 
Weis’ present papers is his appreciation 
of the iron-humus hardpan common in 
the heaths and particularly in the type 
of heath which has of old been considered 
the most hopeless. Weis considers the 
hardpan as having high potential value 
because of its large content of colloidal 
material and also of nitrogen. The nitro- 
gen content of the “humus”’ increases 
with depth and averaged in Weis’ anal- 
yses 2.25 per cent in the hardpan 
making this layer contain between 0.1 
and 0.3 per cent total nitrogen. One 
half or more of the iron and alumina 
content of the hardpan was present in 
the form of gels, and with the high 
content also of humus the hardpan con- 
tains the bulk of the supply of colloids 
of the entire profile, by no means a negli- 
gible amount. After mixing the hardpan 
with the upper layers of the profile by 
deep and thorough working of the soil, 
and after proper liming and fertilizing, 
a soil will result, the author says, which 
is no longer among the poor sands, but 
is comparable to light types of good 
agricultural soil. ‘These measures are 
also likely to mobilize a considerable 
part of the inert nitrogen contained 
especially in the raw humus and the 
hardpan, which will be another important 
factor determining fertility. 

The physical and chemical studies of 
the heath soils, to which these somewhat 
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optimistic conclusions pertain, cannot 
be said to have revealed anything radi- 
cally new. Theoretically, P. E. Miller 
could as well have drawn the same 
conclusions in 1884. The difference be- 
tween Miiller’s discretion and Weis’ 
positivism is rather due to the fact that the 
practical efforts on the heaths have lately 
been much more successful than earlier. 
The big factors in the change have been, 
according to Weis, the introduction of 
the Hanover plow after 1870 and the 
increased use of lime and marl. The 
merit of Weis’ contribution is essentially 
to have given a reasonable explanation 
of the practical results. 

‘The reviewer wishes to stress that the 
foregoing statements do not imply any 
blame against either P. E. Miiller or 
Fr. Weis. ‘The cautiousness of the 
former, at a time when practical experi- 
ence had not shown how far the scientific 
indications would hold in practice, was 
not only wise, but a model to follow, 
when dealing with such an immensely 
complicated object as soils. When re- 
search men in such a branch have ven- 
tured to do what many practical men still 
want them to do, 7. e., to deliver practical 
schemes ready for use fresh from the 
laboratory, men of practice have been very 
wise in taking the recommendations with 
a grain of salt, as for instance when 
Liebig promulgated his law of the mini- 
mum, claimed that fertilization should 
be adjusted according to the composition 
of the plant ashes, and maintained nitro- 
gen fertilization to be unnecessary. On 
the other hand, the real every-day benefit 
to practice derived from the codrdination 
of otherwise isolated, disconcerting em- 
pirical facts by means of a sound expla- 
nation, or even a sound hypothesis, should 
not be underestimated, as is often done. 
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Any contribution of this kind, such as 
Weis’ present work, is a real service also 
to practice. In the case of Danish heaths, 
Weis’ results will no doubt be an im- 
portant factor in the rapid extension of 
the best practices which neither have 
been generally applied, thus far, nor 
universally favored by :practical ad- 
visers. 

Under the conditions at present pre- 
vailing in this country, the direct practi- 
cal application of the experiences in the 
Danish heaths is no doubt very narrow. 
Even in Denmark, it seems to be a serious 
question whether the forest plantations 
on the heaths represent sound investments 
of money and effort. It is characteristic 
that Weis in his work, which was done 
under the auspices of the Danish Forestry 
Association, gets more and more inter- 
ested in the agricultural aspects of the 
matter, and that his optimism seems to 
have been stimulated largely by agricul- 
tural experience. This seems quite nat- 
ural, inasmuch as there is not an alarming 
gap between regular practice in agricul- 
ture and the measures needed, according 
to Weis, to put the heath soil in good 
shape, while there seems to be a vast 
distance between this and the measures 
which even a reasonably intensive silvi- 
culture can ordinarily afford. The re- 
viewer would not be surprised if the 
Danish heaths should furnish a classical 
example of the futility, as a general rule, 
of the common statement that the right 
place for forests and forestry is on all 
soils which are too poor for agriculture. 

Apart from the high initial costs of 
preparing the soil in such a way as to 
take full advantage of the treasures 
hidden in the heather raw humus and 
the hardpan—deep plowing, eventually 
working with Siemen’s “ soil shredder,” 
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and heavy lime or marl application—it 
seems still to be a question how long 
even such a thorough preparation insures 
a good condition of the soil after it has 
been planted to spruce. One of the major 
factors making a good, productive forest 
soil is a sufficiently rapid mobilization 
of available nitrogen, and Weis no more 
than his predecessors has been able to 
elucidate the many mysteries concerning 
this important point. It is true that, 
according to a quite general experience, 
working of a raw humus soil materi- 
ally improves the nitrogen mobilization. 
However, as long as it is not known 
whether this effect is due to an improved 
aeration, to an increased supply of elec- 
trolytes, to a partial sterilization effect, 
or to anything else, it cannot be said in 
advance how long the good effect is 
going to last. In the heath plantations, 
a notorious difficulty has been at least a 
temporary stagnation of the young spruce 
with signs of nitrogen starvation, in spite 
of the huge nitrogen reserves contained - 
in the soil. Soil preparation including 
deep plowing previous to planting has 
earlier been found nox to prevent this— 
stagnation from setting in after about 
four years, even when combined with | 
liming and other mineral fertilizing 
(Miller & Helms, 1913). It is not 
clear to the reviewer whether this diffi- 
culty has now been overcome, and 
whether experience has shown any kind 
of preparation of the heath soils to insure 
more or less permanently a good soil — 
condition with constant sources of avail- | 
able nitrogen. 

Although it still seems to an outsider | 
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as if the plantation enterprise in the 
Danish heaths were not too alluring 
from an economic point of view, this 
does not necessarily exclude a | 
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practical application of the directions 
given by Weis, even under present-day 
conditions in this country. In fact, it sug- 
gests itself to try them on some of the 
most refractory, dry, and heavily podso- 
lized sand plains in the Adirondacks, if 
it is considered essential to have such 
land reforested. 

Apart from any direct application of 
directions or results, the wealth of data 
contained in Weis’ work is of consider- 
able general interest as exemplifying the 
properties and behavior, after certain 
treatments, of a poor, strongly podsolized 
soil, and helping to understand the site 
characteristics of such soil. There are 
examples enough of heavily podsolized 
soils in the relatively cold and humid 
northeast corner of the United States, 
as in the Adirondacks, the Green Moun- 
tains, and the White Mountains, to 
warrant an interest in the work also in 
this country, where the heather is a rare 
plant instead of a scourge. 

L. G. RoMELL. 
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Biological Decomposition of Some 
Types of Litter from North 
American Forests. By Elias 
Melin. Ecology, Vol. XI, No. 1, 
pp. 72-101, 1930. 


The practical importance of humus 
characteristics in silviculture is being 
increasingly recognized. ‘The humus, 
through its influence on soil conditions, 
has an important effect on the rate of 
growth. This influence is of several 
kinds: (1) On fertility, both through 
the constituents which the humus, on de- 
composition, yields to the soil, and 
through leaching out of lime and other 
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bases by water acidified as it passes 
through the humus; (2) on physical 
characteristics, the soil under a blanket 
of raw humus being more compact than 
under a rapidly decomposing mull. These 
are only some of the more conspicuous 
effects. 

It is known from the work of Hessel- 
man, Melin, and others that the leaves 
of different species create different humus 
conditions. Hitherto, only European 
species have been studied. Melin’s is the 
first work on American species. The re- 
sults which he presents in Ecology 
cover principally the rate of decomposi- 
tion and some of the leaf constituents 
affecting the rate. Complete chemical 
analyses will be presented in a separate 
paper. The species investigated include 
the more important ones of northern 
New England forests. ‘They were white 
pine, pitch pine, red spruce, beech, paper 
birch, gray birch, aspen, sugar maple, red 
maple, and white ash, among the trees; 
and Aralia nudicaulis, Pteris aquilina, 
Kalmia angustifolia, and Vaccinium 
pennsylvanicum, among the shrubs and 
herbs. European larch from a plantation 
in Pennsylvania was also included. The 
leaves were collected on Mt. Desert 
Island, Maine, except for the larch and 
sugar maple which came from Pennsyl- 
vania, together with some of the beech 
and white pine leaves. In the tests, the 
leaves from each locality were kept sepa- 
rate, even to the leaves from different 
parts of Mt. Desert Island. 

Decomposition was investigated under 
controlled uniform laboratory condi- 
tions, the rate being indicated by the evo- 
lution of CO, and by the quantity of re- 
duced organic matter after four months 
at 24° C. Other things being equal, the 
more rapid the decomposition, the more 
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favorable the leaves in humus formation. 
Tables and curves are presented showing 
the rate for the different species. The 
most rapid was white ash. Soft maple 
and paper birch were fairly rapid. 
Among the conifers, the white pine from 
Pennsylvania was the most rapid, while 
that from Mt. Desert Island was rela- 
tively slow. One of the surprises was 
the slow decomposition of beech, which 
indicates that the American beech lacks 
the favorable qualities of the European 
species as a soil improver. 

It was found that for a given species 
there was on the whole a parallelism be- 
tween the total nitrogen content and the 
rate of decomposition. The higher the 
nitrogen, the greater the quantity of 
CO, developed. Yet this parallelism does 
not hold as between different species, 
and the factors influencing the rate of 
decomposition seem to vary with the 
species. In some it may be high lignin 
content, in others low nitrogen, and so 
on. Melin concludes that probably the 
internal factors affecting decomposition 
are characteristics of species. 

Further work of the kind which Melin 
is doing will furnish a basis for intelli- 
gent choice of species in mixtures. While 
we already know that pure coniferous 
stands create unfavorable soil conditions, 
it is important to leave, not merely any 
broadleaf species, but the ones which 
best combine economic value and soil 
improving qualities. Investigations like 
those of Melin should be even more im- 
portant in the United States than in 
Europe, because our abundance of natu- 
ral hardwood reproduction gives us much 
more opportunity to pick and choose the 
most desirable species. 

B. Moors. 
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Le Sol et la Forét. Etudes pédologi- 
ques, appliqées aux sols fore- 
stiers. (Soil Studies Applied to 
Forest Soils.) By E. Hess. An- 
nales de la Station Fédérale de Re- 
cherches Forestieres, Vol. XV, Facs. 
1, pp. 5-50, Zurich, 1929. 


Neue pedologische Untersuchungen 
und ihre Anwendbarkeit auf 
forstliche Probleme. (Recent 
Soil Studies and Their Applica- 
bility to Forest Problems.) By 
E. Hess. Schweizer. Zeitschrift fur 
Forstwesen, 38 pp., Bern, 1929. 


Hess presents several rather striking 
examples from Swiss forests of the influ- 
ence of silvicultural methods on rate of 
growth through the influence exerted on 
the formation of raw humus. Under a 
selection forest there were 15 to 25 cm. 
of non-acid humus (pH 6.8—7.1) in 
intimate contact with the mineral soil, 
which contained 8.6 per cent of lime. 
Under a mature even-aged high forest 
there was a layer of 15 to 20 cm. of acid 
humus (pH 4.1—4.3) sharply separated 
from the mineral soil, and below it a 
leached or podsolized layer without 
lime. The soil type in both cases was the 
same, and contained a high percentage 
of lime. The composition of both stands — 
Was approximately the same, the selec, 
tion forest having 60 per cent spruce and. 
40 per cent fir, and the even-aged forest 
70 per cent spruce and 30 per cent fir. 

Hess attributes the unfavorable condi- — 
tion under the even-aged stand to the 
lack of light and warmth necessary for 
the normal decomposition of the surface 
litter, though he does not by any means 
recommend clear cuttings as a solution. 
Reproduction is abundant on the noo 
acid humus in the selection forest, and 
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is lacking on the acid humus. Experi- 
ments in which the acid humus was 
peeled off gave abundant reproduction, 
indicating that it is the presence of the 
raw humus and not the absence of light 
which prevented the establishment of 
seedings. 
B. Moore. 
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Trees and Shrubs of Minnesota. By 
C. O. Rosendahl and F. K. Butters. 
Pp. vii + 385. 1928. Minneapolis, 
University of Minnesota Press. 
$4.00. 


During recent years, many publica- 
tions have appeared describing the forest 
flora of different states. Most of these 
are nothing more than a rearrangement 
of some of the already known facts. 
Occasionally, to be sure, a few new illus- 
trations are added, but on the whole 
many of these publications do not consti- 
tute even a careful and critical digest of 
what is already known about the flora 
of the particular state. 

“Trees and Shrubs of Minnesota ”’ is 
of an entirely different stamp. It is the 
result of over twenty years of continuous 
work and study, not only of the material 
in the herbarium of the Department of 
Botany at the University of Minnesota, 
but also of the trees and shrubs in their 
native habitats. In all, 47 families, 107 
genera, 324 species, 40 varieties, 14 
forms, and 18 hybrids are dealt with. 
These include not only the indigenous 
trees and shrubs, but also the introduced 
forms which are growing in the state. 

The descriptions of species are original 
and readable, and are illustrated with 
splendid drawings showing distinguish- 
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ing characteristics. The arrangement of 
families is according to the Englerian 
System, although, as stated in the preface, 
the authors recognize the limitations of 
this system. The International Rules 
have been followed in all questions of 
nomenclature. 

Mention should also be made of the 
keys to the families and genera included 
in the book. These are largely original 
and clear, and have been proved by ex- 
perience to be adequate. 

The native vegetation of Minnesota 
is divided into three great regions occu- 
pied originally by the evergreen forest, 
the deciduous forest, and the prairie. 
The deciduous forest region in turn is 
divided into several rather distinct sub- 
regions: (1) The forests of the south- 
eastern corner of the state; (2) the 
region of open woods about the Twin 
Cities; (3) the heavy forests of Chisago 
and Isanti Counties; (4) the deciduous 
forests of northeastern Minnesota; and 
(5) the bottomland forests. Three sub- 
regions of the prairie are recognized: (1) 
Prairie; (2) bottomland forests; and 
(3) woody vegetation of the prairie 
proper. 

Many foresters will find a new de- 
parture in the authors’ treatment of the 
genus Juniperus. The genus Sabina is 
conceived to include those forms or- 
dinarily considered as junipers having 
usually opposite leaves and naked buds, 
while the true junipers are conceived to 
have needle-like leaves in whorls of three 
and scaly buds. 

Anyone wishing reliable information 
concerning the trees and shrubs of 
Minnesota will find Rosendahl and But- 
ters’ book of great interest. 

Henry SCHMITZ. 
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The Growth of Eucalyptus on the 
High Veld and Southeastern 
Mountain Veld of the Trans- 
vaal. By J. J. Kotze and C. S. 
Hubbard, Research Branch, Forest 
Department, Pretoria. Forest De- 
partment Bulletin No. 21. Pp. 59, 
map. Government Printing Office, 
Pretoria, 1928. 


This is principally a planting bulletin, 
with abundant data on rates of growth, 
thinning, enemies, etc. The subject is 
discussed for three different regions, of 
which the high veld proper is the most 
extensive. The planting of Eucalyptus 
in South Africa on a large scale dates 
from the opening of the mines about 
1888-1890 and the large demand for 
mine timbers. This, however, has al- 
lowed time enough for a couple of com- 
plete rotations with species which, at 
their best, reach heights of 70 to 80 feet 
in I5 years, producing 200 cubic feet of 
wood per acre per annum. As in Cali- 
fornia, the species which have attained 
the greatest popularity are E. viminalis, 
E. maideni, and E. globulus, presumably 
because they are inherently the most 
rapid-growing, and not because of simi- 
larity of site conditions in the two re- 
gions. However, all three of these species 
have been so severely attacked by the 
snout-beetle (because of their more fre- 
quent occurrence?) that further planting 
of them is not recommended. Moreover 
only E. viminalis is particularly frost- 
hardy and suited to general planting. 

While these fast-growing species, to- 
gether with E. rostrata and E. sideroxy- 
lon, suffice well enough for mine-timber 
production on a rotation of 15 to 20 
years, those which yield a valuable hard- 
wood, including the last two species above 
and E. eugenioides, E. botryoides, and E. 
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robusta are recommended for sawtimber, 
on rotations which will probably vary 
from 25 to 60 years, according to species 


and site. C. G. BATES. 
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Forest Conditions of Queensland. 
By E. H. F. Swain, Chairman, 
Provisional Forestry Board. (Pre- 
pared for British Empire Forestry 
Conference in Australia, 1928.) 
Pp. 70. Government Printer, Bris- 
bane, 1928. 


This is a critical and scientific discus- 
sion of the natural forests of Queensland, — 
largely from the ecological standpoint, 
and must take a high rank among papers 
on plant geography. The thoroughness 
of the work, for so early a stage of 
forestry development, can only be appre- 
ciated by reading, and the difficulty of 
the task by the realization that Queens- 
land, on the eastern end of the Austral- 
ian continent, has an area of 670,000 
square miles, greater than the combined 
areas of the British Isles, F rance, 
Germany, and Italy. | 

Queensland lies about one-half above 
the Tropic of Capricorn, and its tempera- 
ture varies, nearest the equator, only 
from 70° F, in winter to 85° F. in sum 
mer, while the change from north t 
south is about 30° F. Within this range, 
however, there are the greatest imagi- § 
nable variations in precipitation, more 
than 10 per cent of the area receiving less | 
than 10 inches of rainfall per cn 
and about 15 per cent more than 4 
inches. Conditions vary, therefore, from _ 
tropical jungles in the lowlands, to arid — 
desert. Wind and evaporation are very 
important factors, many drainage areas 
showing only about 5 per cent run-off 
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with precipitation in the neighborhood of 
30 inches annually, while the highest 
run-off noted during two years was 58 
per cent with a total rainfall of 79 inches 
per annum. ‘These variations are the 
‘basis for dividing the country into six 
major phytogeographical regions, al- 
though there are types which recur with 
great frequency according to local con- 
ditions. 

The flora of Queensland is, of course, 
utterly exotic to anyone accustomed only 
to the Northern Hemisphere. Even the 
genera are for the most part differ- 
ent. Besides 100 species of Eucalyptus, 
Queensland boasts about 300 varied 
forest trees, or in all nearly five times 
as many as attain to any importance in 
the entire temperate Northern Hemi- 
sphere. Of this vast number the most 
intriguing are the ancient representatives 
of the families Pinaceae and Taxaceae, 
namely Araucaria, A gathis, Callitris, and 
Podocarpus. 

Anyone whose scientific interest leans 
toward the exotic and deeply mysterious 
will find this bulletin good reading. To 
the practical student of silviculture it is 
likely to be only confusing, since the 
vegetation of Queensland seems to violate 
all orthodox laws. 


C. G. BATEs. 
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British Hardwoods, Their Structure 
and Identification. By L. Chalk 
and B. J. Rendle. Bul. 3, Forest 
Products Research, Department of 
Scientific and Industrial Research 
and Imperial Forestry Institute. 
London. Price §s. 


The aim of this bulletin is to describe, 
in simple terms, the structure of all 
5 
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hardwoods grown in the British Isles 
which are of any economic importance 
apart from fuel. Technical terms have 
been avoided as far as possible and those 
which have been used are explained in 
the brief account of the structure of 
wood. 

Descriptions and excellent photomi- 
crographs are given of various species of 
alder, ash, hickory, tree of . heaven, 
Queensland maple, Tasmanian beech, 
yellow poplar, beech, birch, box, cherry, 
chestnut, elm, black locust, hazel, holly, 
hornbeam, horsechestnut, laburnum, 
lime, maple, mulberry, oak, red gum, 
she-oak, silky oak, Tasmanian oak or 
ash, pear, sycamore, poplar, walnut, East 
Indian walnut, Queensland walnut, 
African walnut, and willow. 

Henry SCHMITZ. 
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Denudation of the Punjab Hills. By 
B. O. Coventry, Conservator of 
Forests, Punjab. Indian Forest 
Records Vol. 14, ‘Part 2, 31}. 
illus., Calcutta, 1929. 


The forests of the Punjab (north- 
western India) have deteriorated greatly 
in quality and in certain localities have 
been exterminated as a result of fires and 
overgrazing. Moreover, erosion has 
progressed to a point where the future 
productivity of the land is generally re- 
duced and in places actually destroyed. 
In many respects the situation is analo- 
gous to that found in the western 
United States, where grazing is an 
important industry. Vested grazing 
“rights” are shown to be at the bottom 
of the trouble in India. When adminis- 
trative control of public lands was initi- 
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ated, the authorities were very liberal in 
granting “rights” in order that some 
form of management might be effected 
with the least possible friction. Because 
of this leniency conditions have grown 
decidedly worse the last fifty years. 
Americans can draw a lesson from this, 
and those who followed the grazing con- 
troversy which raged in the United 
States a few years ago will be particu- 
larly interested. 

The author handles the descriptive 
material from an ecological point of 
view. In the drainage basin of the Indus 
where the Punjab is situated, topography 
and climate vary enormously. From sea 
level on the southern plains, elevations 
increase to 20,000 feet in the Himalayas. 
Rainfall ranges from 5 to 30 inches on 
the plains and may reach 50 to 100 inches 
in the mountains. Accordingly, the for- 
ests are grouped under several climatic 
zones and conditions are discussed for 
each. “In the sub-tropical zone the cli- 
max formations of olive (Olea cuspi- 
data) forests and other mesophytic types 
are changing to brushwood forests of 
sanatha.” Erosion as a result of heavy 
overgrazing has removed the top soil so 
that the valuable species which need this 
humus soil for regeneration are dying 
out. 

“In the sub-temperate zone the meso- 
phytic and climax formations of oak 
(Quercus incana) are changing to chir 
pine (Pinus longifolia), and the chir 
pine forests are generally deteriorating 
in quality.” Chir pine forests are burned 
periodically to rid the soil of pine needle 
litter to make room for grass. Erosion 
has followed each burning. Chir pine 
being thick barked has been able to stand 
the fires, and requiring bare mineral soil 
for regeneration has been able to persist. 
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But following each fire more and more 
erosion occurs and the site quality has 
gradually been lowered. In places all of 
the soil is gone and the chir pine remains 
to grow only in rock crevices. 

“In the temperate zone climax for- 
mations of oak or other broadleaved 
species are changing to blue pine (Pinus 
excelsa). In other words, there is a gen- 
eral tendency for the climax and meso- 
phytic types to change to more xerophy- 
tic types indicating a general change 
from moist to drier soil conditions.” 

Much of the denudation has resulted 
in recent years from the increase in popu- 
lation and more intensive use of the — 
lands. Old records and examples of for- — 
ests in protected places (for example, © 
around old tombs) support this conten- 
tion. Most of the denudation is directly 
related to overgrazing and to fires set to — 
improve grazing. 

Need for forest conservation was 
recognized as early as 1855. Some years — 
later the government forest department — 
was organized and rules drawn up for 
the management of public lands. A few 
small tracts were reserved from all graz- 
ing, but on the lands outside the reserved — 
forests practically unrestricted grazing 
was permitted. Liberal recognition was 
given to grazing “ rights ” and overgraz- 
ing has continued. It is especially bad on — 
the common village lands. 

The remedial measures suggested re- 
semble in some respects those proposed 
to correct conditions in the United 
States, but in others they are unique. 
Organized pasture management is re- 
garded as the only solution. There are 
more stock than the ranges can carry in 
their present depleted conditions. It is 
proposed that certain areas be denuded 
of trees and handled as pastures pure and 
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simple. Grass will hold the soil and with 
the removal of the competing forest 
cover the incentive to burn would be 
largely eliminated. Other areas would 
be handled for the production of grass 
(hay) crops, to be cut after seed has 
fallen. Fear is expressed that the rural 
people will do nothing to correct matters 
and that the Government will be forced 
to take action. It is also suggested that 
one solution for the grazing problem on 
the common village lands would be 
allocation to private ownership with the 
relinquishment of grazing “ rights.” 
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The Rate of Interest in Forestry. 
By M. D. Chaturvedi. Indian For- 
ester 15: 10-20, 74-80. 1929. 


This article brings out several factors 
ordinarily given very little consideration 
in the discusion of interest rates as ap- 
plied to forestry undertakings. Accord- 
ing to Chaturvedi, one of the most im- 
portant of these little considered factors 
is the changing purchasing power of 
money. The real value of money tends 
constantly to depreciate as population in- 
creases and as civilization advances. In 
Europe and India this depreciation in 
the value of money has gone on steadily 
during the last 50 years. With it has 
come a great reduction in the real in- 
crease in value of savings accounts, car- 
ried forward at definite rates of com- 
pound interest, as compared with the 
nominal increase in value of such ac- 
counts as represented by the amount of 
money which the savings bank is to pay 
to the depositor at the end of any term 
of years within this period. 
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In India the depreciation in the pur- 
chasing power of the rupee has averaged 
2% per cent per year for the last 50 
years. Hence, a savings account upon 
which 4 per cent compound interest was 
paid throughout this period actually in- 
creased in real purchasing power at the 
compound rate of only 14 per cent per 
annum. The author then goes on to show 
that timber prices, during the last half 
of this period have followed quite closely 
the mean price index of all commodities. 
Hence timber prices are found to ad- 
vance at approximately the same rate as 
that at which the real value of money 
has gone downward. Hence, the per cent 
rate earned by a forest investment repre- 
sents a real rate which is approximately 
equal to the nominal rate which the for- 
est is calculated to earn. Hence, during 
the last 50 years a forest investment 
yielding a compound rate of 14 per cent 
annually would have been as profitable 
as a bank investment yielding a compound 
rate of 4 per cent annually. 

Assuming that this tendency of money 
to depreciate in purchasing power is to 
continue in the future as it has in the 
recent past, the normal depreciation in 
the value of money becomes a factor of 
great importance in comparing the ad- 
vantages of forest investments with in- 
vestments in bank savings accounts, in 
loans, etc. This comparison works out 
in favor of forestry investments and 
against money loans, unless the latter 
yield a rate of interest appreciably higher 
than forestry investments. 

In his consideration of the factors 
which have brought about a rather steady 
decrease in the purchasing power of 
money during the last 50 years the author 
has not included any reference to the 
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relative supply of the metal making up 
the money base. In gold standard coun- 
tries the stock of gold available as a base 
for money has increased during this 
period more rapidly than commercial 
needs have required that it should in- 
crease. Hence, from this cause alone, 
there has been an appreciable decrease in 
the purchasing power of money. 

Will this rate of increase in the stock 
of gold, available for use as money, con- 
tinue indefinitely into the future as dur- 
ing the recent past? Probably not. A 
change in the rate of gold production 
might either help or hurt the investment 
rating of a forest investment as com- 
pared with loans payable in money, 
rather than in goods. Whether or not 
such a change in the stock of gold would 
hurt or help the forest investment would 
depend to a considerable degree upon 
how we solved the general monetary difh- 
culty thus brought about. 

Another interesting and _ pertinent 
point raised by Chaturvedi is the relation 
of forest economics to national economics. 
He indicates that the establishment and 
maintenance of non-profitable forests, no 
matter how desirable they may be as pro- 
tection forests, cannot be justified from 
a forest economic point of view, but that 
the establishment and maintenance of 
forests that in private ownership would 
be unprofitable may and often can be 
justified from a national economic point 
of view. From a national economic point 
of view, the establishment and mainte- 
nance of such forests is justified if the 
savings to the nation brought about by 
the presence of these forests is greater 
than the cost to the nation of such forests. 


J. H. ALutson. 
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Zur Vogelschutzfrage, in beson- 
dere zur wissenschaftlichen Be- 
griindung des wirtschaftlichen 
Vogelschutzes. (The bird pro- 
tection question with special 
reference to a scientfic founda- 


tion for the economic protec-— 


tion of birds.) By Wilhelm Frei- 


berger. Allgemeine Forst und Jagd- 


zeitung 103: 19-30, 49-03, 92-114. 
1927. 


Foresters and entomologists interested 
in the question of insect control by means 
of birds will welcome this comprehensive 
account of the results obtained in the 
Hardt region, Germany, in reducing 
moth damage by encouraging and pro- 
tecting bird life in the forests. The feed- 
ing and stomach investigations of Dr. 
Rorig are cited as the basis for determin- 
ing which bird species to favor. In gen- 
eral, smaller birds, such as wrens and 


titmice, require greater daily amounts of 


dry weight nourishment per unit of body 


weight in both summer and winter than 


do larger birds. Furthermore, 


the 


smaller birds feed exclusively upon in-— 


sects, while the larger ones are often 
partly carnivorous. 

Birds, when present in forest through- 
out the year, are the most effective means 
of preventing insect epidemics and reduc- 
ing insect damage during non-epidemic 


i 
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years. Other methods of insect control— 


natural parasites, unfavorable weather 
conditions, and direct control by man— 
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are either more costly or only operative — 


when the insect outbreak already has 
reached the epidemic stage and the great- 
est damage has been done. From the | 
standpoint of moth control, three species — 
of titmice—the blue, marsh, and great 
titmouse—are especially valuable. These 
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are most useful because they are present 
in the forest at all seasons of the year, be- 
cause they feed largely upon all life 
forms of moths, because they are easily at- 
‘tracted to a forest region when given 
protection, and because they can be uni- 
formly distributed throughout a forest by 
means of suitable shelters. In the Hardt 
region four pairs of titmice per hectare 
are sufficient to keep down moths and 
prevent the occurrence of epidemics. 

In those parts of the Hardt forests 
where birds have been protected and 
sheltered in special bird houses, no insect 
epidemics have ever occurred, in spite of 
the fact that such insect-free stands ad- 
joined forests where damage by the pine 
shoot moth was so severe that large areas 
had to be clear cut to salvage the insect- 
killed trees. Insect control by birds 
versus insect control by insect parasites 
and the occurrence and growth cycles of 
moths in stands where birds are pro- 
tected, in stands where they are unpro- 
tected or absent, and in stands where only 
migratory birds are visitors, are discussed 
and illustrated by means of tables. 

Pau W. STICKEL. 
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Uber Grundflachenberechnung und 
ihre Genauigkeit. (Concerning 
the calculation cf basal area 
and its accuracy.) Lars Tirén. 
Meddlelanden fran Statens Skogs- 
forsoksanstalt, Hafte 25, No. 5, 
1929. Pp. 229-304, 18 fig. Ger- 
man text, Swedish summary. 


That tree measurements are subject to 
instrumental and personal errors is 
usually taken for granted. In this article, 
the author discusses common sources of 
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error, and also some that are seldom 
thought of. He points out that although 
those of the latter class are usually so 
small as to be negligible in common prac- 
tice, it is worth while to know what 
magnitude they can attain. 

Temperature affects the diameter of 
a green tree in rather astonishing degree, 
especially if the range of temperature ex- 
tends above and below the freezing point. 
Freezing forces water from the cells and 
this results in a shrinkage amounting to 
about 0.4 per cent of the diameter. 
Above the freezing point, the expansion 
is only about 0.005 per cent for each de- 
gree Centigrade, a negligible quantity. 
If, however, a 25-inch tree is measured 
when the temperature is below freezing, 
and again at several degrees above freez- 
ing, a discrepancy of 0.1 inch may be ex- 
pected. Thus, if diameters are recorded 
to the nearest tenth inch, it is readily 
seen that an appreciable error may result 
in large trees. 

Rate of transpiration also affects the 
diameter. Records of diameter growth 
with the MacDougal dendrograph at 
the Southwestern Forest Experiment 
Station have shown that during dry 
periods trees commonly shrink during 
the day and expand at night. Tirén 
states that this factor may cause a varia- 
tion of 0.15 per cent. According to the 
reviewer’s observations, this figure would 
probably be exceeded in the Southwest. 

Departure of the stem form from a 
true circle obviously introduces more or 
less of an error when the diameter 
measurement is translated into basal 
area. This type of error is positive, that 
is, the basal area will always be too large. 
The average error for a stand, however, 
is usually less than I per cent. 
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According to the author, it is common 
practice in Sweden to record diameters 
in whole millimeters, always rounding 
off downward. The investigation shows 
that the average error, which is always 
negative, may in some cases exceed I per 
cent for a stand. It seems strange that 
such an obvious source of error should 
be allowed to persist in a country that is 
noted for its high scientific standards. 

When the trees of a stand are thrown 
into diameter classes in order to simplify 
computation of basal area, it is incorrect 
to assume that the average diameter lies 
in the middle of the class, since actually 
it may lie to one side of the middle. 
Thus, the actual average diameter of the 
14-inch trees may be 13.8 or 14.3 in- 
stead of exactly 14 inches. When this 
method is applied to a whole stand, the 
errors tend to be compensating, but 
nevertheless the final results are usually 
inaccurate. The error increases with 
the breadth of the diameter classes. Spe- 
cific tests showed that in a 1-centimeter 
classification it amounted to +'0.03 per 
cent; in a 3-centimeter classification 
+ 0.3 per cent; and in a 6-centimeter 
classification to + 1.2 per cent. In 
sample plot work in this country, it is 
the common practice when volumes or 
basal areas are computed by diameter 
classes to determine the actual average 
diameter to the nearest tenth of an inch. 
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Theoretically, the basal areas of all the 
trees in each class should be averaged. 

Other errors may be classed as in- 
strumental or purely accidental. If the 
same stand is calipered several times, 
placing the calipers on a marked point 
on each tree, the sums of all the basal 
areas in the different measurements are 
likely to show some discrepancies. These 
may be due to peculiarities in the sec- 
tional form of the stem, or to irregulari- 
ties of the bark. Experience in check 
measurement of trees on sample plots in 
the Southwest fully corroborates the 
author’s findings in this respect. Errors 
as high as 1.5 per cent were attributed to 
irregularities of this class. 

The personal equation is a source of 
error for which it is difficult to make 
allowance. The maximum figure is 
placed at + 1.5 to 2.0 per cent. Pre- 
sumably this takes for granted that the 
measurements are made by trained men. 

Notwithstanding many imperfections, 
the author thinks that basal area deter- 
minations are the most accurate of the — 
measurements which enter into volume — 
calculations. As long as volumes are de- 
termined from volume tables, it would 
seem inconsistent to demand greater re- 
finement in diameter measurements than — 
is attained in the ordinary careful prac- 
tice. 


G. A. PEARSON. 
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Factors INFLUENCING DeEcAy OF 
Harpwoop SiasH in NorTHERN 
New ENGLAND AND THEIR 
RELATION TO LOopPPING 


A study of the decay of hardwood 
slash in northern New England by the 
Northeastern Forest Experiment Station, 
in codperation with the Bureau of Plant 
Industry, shows that the more important 
factors governing the rate of decay are: 
The species of tree furnishing the slash, 
the rate of growth of the tree, the direc- 
tion of slope where the slash lies, and the 
moisture of the soil. 

Different species of wood vary greatly 
in their resistance to decay. The species 
studied are ranked according to relative 
durability of the slash as follows, begin- 
ning with the least resistant: Aspen, 
poplar, paper birch, basswood, beech, 
maple, yellow birch, ash, oak, chestnut. 

The rate of growth of the tree controls 
the relative amount of sapwood and 
heartwood to a marked degree. Sapwood 
usually rots more quickly than heart- 
wood, but in some species there is little 
difference. Aspen, poplar, and basswood 
show little differentiation between sap- 
wood and heartwood, and there is also 
little difference in rate of decay. Paper 
birch, beech, maple, and yellow birch 
show a decided difference in rate of decay 
of sapwood and heartwood, while the 
most pronounced differences are shown 
by ash, oak, and chestnut. 

Direction of slope is a more important 
factor than has been realized. On warm 


slope the slash may season quickly, be- 
come case-hardened, and resist decay for 
many years. On cold slopes the slash may 
become waterlogged before decay begins, 
and also resist decay for a long time. 
Both conditions result in retarding decay 
to an undesirable degree. The moisture 
in the soil also has a very marked influ- 
ence on these two undesirable conditions 
of the slash. The species of slash have 
been ranked in their readiness to become 
water-logged, grading from those easily 
saturated to those most resistant, as fol- 
lows: Yellow birch, beech, basswood, 
maple, poplar, oak, chestnut, ash. Soil 
suitable for corn or potato production 
has about the optimum amount of mois- 
ture for the decay of slash. 

It has been concluded that lopping will 
not pay with aspen, poplar, or paper 
birch, because they rot quickly, and lop- 
ping cannot hasten decay appreciably. 
Lopping is also liable to bring on water- 
logging of these species. Beech, maple, 
and basswood waterlog easily enough so 
that in most situations lopping is of 
questionable value, as it places the slash 
in the most favorable position to absorb 
water from the soil. Yellow birch slash 
seems to be especially prone to waterlog, 
and it should rarely be lopped. On the 
other hand, a few species, such as ash, 
chestnut, and oak, resist waterlogging to 
such a degree that lopping should hasten 
decay decidedly. 

PERLEY SPAULDING. 
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How Lonc Dors Harpwoop SLASH 
REMAIN A FirE MENACE? 


Inflammable material left after log- 
ging consists of small branches, large 
limbs, tops, logs, and stumps. Observa- 
tions by the Lake States Forest Experi- 
ment Station over a wide territory in 
northeastern Wisconsin and the Upper 
Peninsula of Michigan, during the last 
four years, throw some light on how long 
this débris remains a fire menace and 
how the rate of decay varies with the 
kind of wood. 

Small slash up to 2 inches in diameter 
of most northern hardwood species such 
as yellow birch, hard maple, basswood, 
elm, and beech is almost completely gone 
in 4. to 7 years. Small slash of white pine 
and hemlock which occur among the 
hardwoods remains a source of fire 
danger from 12 to 15 years. 

Large tops, defective logs, and stumps 
left by the cutting operation constitute 
a real source of fire danger in dry weather 
for a much longer time. Stumps usually 
decay before the logs do. 

Basswood logs and stumps are no 
longer a serious source of fire danger 
after 10 to 12 years; after 15 to 18 years 
nothing remains except a rounded heap 
of mouldy wood. 

Sugar maple and yellow birch in 15 
to 17 years are so rotten that little in- 
flammable fuel is left in them. The wood 
of yellow birch possibly rots a little faster 
than that of sugar maple, but yellow 
birch bark outlasts that of the latter. 
The two species, therefore, may be con- 
sidered as having the same significance 
from the standpoint of slash danger. 

Elm resists decay more than any of the 
northern hardwoods. Some stumps and 
logs of elm were found to be fairly solid 


JOURNAL OF FORESTRY 


as long as 25 to 30 years after logging. 
Although it is probable that 35 to 40 
years are necessary to bring about com- 
plete rotting of elm stumps and logs, 
they apparently cease to be a serious fire 
menace in 20 to 25 years. 

White pine, hemlock and white cedar 
are more resistant to rot than hardwoods, 
with the exception of elm, and therefore 
remain dangerous for a longer time as 
fuel for forest fires. Stumps and logs 
of white pine were found in almost per- 
fect preservation 35 to 40 years aftér 
first logging. White cedar and hemlock 
must be reckoned with as dangerous 
slashings for about 20 to 30 years. 

These observations are based on aver- 
age conditions. In wet or dry situations 
the rate of decomposition may be delayed 
beyond this average as much as ten years. 

H. F. ScHo.utz. 
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EFFECT OF FIRE ON DOUGLAS 
Fir SLASH 


To obtain definite information which 


ie 


can be used in formulating slash disposal — 


policies, the Pacific Northwest Forest 


Experiment Station has begun a study 
of the slash problem in the Douglas-fir 
region. Although there are numerous 
related but widely different aspects to 
this study, only one phase is treated in 
this brief summary, namely, the effect 
of fire on the volume of slash. 

As used here the term “slash” in- 
cludes all forest material left on the 
ground after logging, i. e., the cull logs, 
tops, and branchwood, and also the wind- 
falls, semi-rotten logs, and other débris 
present in every forest. Standing snags 
and trees are not included. 
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Data gathered during the course of 
the survey indicate that after logging is 
completed there are per acre from 5 to 
140 cords (based on 100 cubic feet to 
the cord) of large pieces, more than 3 

inches in diameter and 3 feet long. The 
reasonably efficient logging operation 
leaves about 62 cords of this large 
material per acre—not all of which, how- 
ever, is perfectly sound wood—represent- 
ing on an average about 335 pieces. In 
addition, there are from about 40 to over 
200 cords per acre of small pieces of 
wood less than 3 inches in diameter and 
3 feet long. The average amount of this 
small material is about 90 cords. The 
ordinary acre has also 3 or 4 cords of 
rotten (disintegrating) logs. All told, 
‘there are about 155 cords of wood débris 
of all kinds per acre. Snags and un- 
merchantable trees not felled with the 
logging operation may blow down and 
materially increase these volumes. 

The slash fire removes from 9 to 49 
per cent of the volume of the large pieces, 
depending upon the severity of the fire 
and the age of the slash. Ordinarily, a 
fire in fresh slash probably consumes no 
more than 30 per cent of the total volume 
of these larger pieces. If the slash is 
over 10 years old, it will be drier than 
when fresh, much of the bark will have 
fallen, and the fire will remove about 
50 per cent of its volume. 

A heavy fire consumes at least 95 per 
cent of the volume of small material. 
Even a light fire in fresh slash removes 
about one half of the branchwood and 
other small pieces. In slash left unburned 
for 5 or more years after logging, a light 
fire, if it passes over the entire area, 
will consume three fourths of this small 
material. 

The fire reduces only slightly the 
diameter of the larger pieces of slash, but 
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burns entire sections from them. This 
occurs chiefly where cull logs and down 
trees or snags are crossed; the amount 
of wood which a slash fire will consume 
depends somewhat upon the number of 
large pieces which are cross-piled by the 
logging operation. 

Since many of the larger pieces of slash 
are burned in two, there are more logs 
after the fire than before (averaging 
about 90 per cent more large pieces), 
and naturally there is a greater propor- 
tion of short lengths than before the fire. 
After the fire, the large pieces usually 
are more or less isolated from each other. 

Cedar slash appears to burn more 
readily than any other species. In an 
area where there is mixed cedar, Douglas 
fir, and hemlock slash, about 40 per cent 
of the cedar volume, about 30 per cent 
of the Douglas fir volume, and perhaps 
10 per cent of the hemlock volume will 
be consumed by the fire. About 15 per 
cent of the volume of the rotten (disinte- 
grating) logs will be removed by a heavy 
slash fire. 

This quantitative measure of volume 
reduction in Douglas fir slash by a broad- 
cast burn is but one phase of the slash 
disposal problem. As the study progresses 
other factors will be evaluated in the 
belief that a knowledge of the actual re- 
sults of various methods of slash disposal 
will’ be of practical use in determining 
the wisest treatment of logged-off lands. 

R. E. McArp.e. 
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SEEDLING SURVIVAL ON BURNED 
AND UNBURNED SURFACES 


Studies by the Pacific Northwest For- 
est Experiment Station emphasize the 
variation in surface temperature, with 
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the attendant loss of seedlings, on natural 
soil surfaces and on soil surfaces black- 
ened by slash burning. The seedlings 
under observation germinated on two 
plots during the period from May 13 to 
17, 1929—one a yellow mineral soil sur- 
face and the other a black charcoal sur- 
face—on a study area in the Wind River 
Valley, Washington; both plots were ex- 
posed to full sunlight. The first hot 
weather that developed killing surface 
temperatures occurred from May 20 to 
24, inclusive. The temperatures re- 
corded and losses of seedlings sustained 
during that period are shown in Table 1. 
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(nipping off seedlings), and 26 per cent 
to drouth, leaving 11 per cent alive on 
the yellow soil surface. 

The heat injury consists of cooking the 
tender stem of the seedling at the soil 
surface. Many of the seedlings under 
observation, all of them less than 10 days 
old, showed evidence of heat injury to 
the stem at 125° F. but the first com- 
plete stem failure and death did not 
occur until a temperature of 135° F. 
was reached. Following the first hot 
spell, no critical weather occurred for a 
month, and by that time the remaining 
seedlings on the yellow surface had hard- 


TABLE 1 
TEMPERATURES AND SEEDLING LOSS, MAY 20-24, 1929 


Black surface 


Seedling loss 


Yellow surface 


Seedling loss 


Air Surface Surface 

Date, temp. temp. Daily, Total, temp. Daily, Total, 

1929 Es G per cent per cent sad per cent per cent 
MI BYE20% cerctsicsiniote s+ 89 143 47 47 125 or me 
Mia ys 2 i cteiieteens .e2 85 144 6 53 135 16 16 
IVES V2 rn 3 cin elsick oveler 89 144 47 100 137 16 
May (24% seins ss oats 83 134 Me 122 16 32 
WL AV 2A a act tete aid Oh 81 133 121 32 


On the first hot day (89° F.) the 
temperature on the charcoal surface rose 
to 143° F. and took a toll of 47 per cent 
of the seedlings, while the surface soil 
temperature on the yellow soil rose to 
125° F. with no seedling loss. The loss 
of 100 per cent on the dark surface com- 
pared with a loss of 16 per cent on the 
yellow soil surface by the end of the 
third day is a striking difference. Dur- 
ing the next two days the loss on the 
yellow soil mounted to 32 per cent, and 
an additional 10 per cent followed from 
the after effects of heat injury sustained 
during the foregoing period. Later in 
the season a 5 per cent loss was credited 
to damping off, 16 per cent to insects 


ened to a point where no further deaths 
were traceable directly to heat injury, 


even though much higher temperatures — 


followed. The highest of the 1929 sea- 
son occurred on July 30 when with an 
air temperature of 101° F. the surface 
temperature on yellow soil rose to 
147° F., and that on the charcoal sur- 
face to 165° F. 

The heavy loss of seedlings on the 
yellow soil surface from all causes com- 
bined is mute evidence of the severity of 


the struggle in seedling establishment. — 


The sudden killing of all seedlings by 
heat alone on the charcoal surface pre- 
sages heavy losses for freshly burned 
areas, and demonstrates how the color of 
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the surface alone may spell success or 
failure for a crop of Douglas fir seed- 
lings. Shade from débris and vegetation 
will help to offset the superheating of 
exposed charcoal-blackened surface soil, 
but lacking shade the greatest survival 
is Certain to be where the surface is not 
blackened by fire. 
L. A. Isaac. 
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Cotp SToRAGE PrRoLoncs LIFE OF 
Nose Fir SEED 


Experimental storage tests of noble 
fir seed by the Pacific Northwest Forest 
Experiment Station have demonstrated 
that this seed if kept in cold storage loses 
its viability very gradually and will be 
usable for 3 to 5 years, while seed stored 
at room temperature loses its viability 
in a single year. 

This discovery makes it possible to 
maintain a constant supply of noble fir 
seed, and probably other Abies seed, by 
collecting a surplus every third or fourth 
year when the bumper crops occur and 
storing it for use during the intervening 
years. 

A series of tests started in 1921 with 
_seed that was found to be 58 per cent 
sound (by cutting tests) gave after cold 
storage a germination of 34 per cent in 
1925 and 13 per cent in 1926. A second 
series of tests started in 1926 with seed 
that was 38 per cent sound showed a 
germination of 21 per cent in 1927, 17.5 
per cent in 1928, and 13.5 per cent in 
1929. Neither tests showed germination 
after the first year for comparable lots 
of seed stored at room temperature. The 
temperature of the cold storage where 
the seed was kept was approximately 
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As a result of this study the Forest 
Service in District 6 has now made cold 
storage a standard practice for seed of 
the balsam firs. 

L. A. Isaac. 
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ONE-YEAR STORAGE OF WHITE 
PINE SEED 


Samples of fresh white pine seed were 
stored by the Lake States Forest Experi- 
ment Station on November 20, 1928, 
under conditions as indicated in Table 
I, in individual bottles sealed with 
paraffin, except for one group which were 
closed with slit corks to permit breath- 
ing. The dryness of the seed was fixed 
before storage by a slow extraction proc- 
ess over sulphuric acid, except check lots 
whose moisture content was slightly 
greater than that corresponding to 40 
per cent relative humidity. 

Original germination of this lot was 
very erratic, but 7 “ checks ” germinated 
in the winter of 1928-29 without pre- 
treatment showed an average germina- 
tion 31.4 per cent, while the actual origi- 
nal samples in the experiment (three) 
averaged 30.7 per cent. Some pretreated 
samples at this same time went as high 
as 43 per cent, and samples which were 
stratified until April before starting ger- 
mination tests gave an average of 47 
per cent in 83 days and 60.5 per cent in 
167 days, the latter doubless represent- 
ing nearly the full potentialities of the 
seed, as the tests were exposed to a great 
range of temperature and moisture con- 
ditions. It may be said, then, that the 
seed was originally “good” for about 
60 per cent germination, but that this 
could only be brought out by drastic pre- 


15° F., but probably need not be so cold. treatments, such as stratification. The 
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outstanding feature of the germination 
after one year was its much greater 
promptness, most of it occurring in the 
first 40 days. 

The samples taken from the bottles at 
the end of one year were soaked about 
16 hours in 0.2 per cent sulphuric acid 
immediately before sowing. This prob- 
ably hastened germination slightly, al- 
though in previous tests neither the im- 
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ferent interpretations. These conditions 
may not be the best for several years of 
storage; there is little sign of deteriora- 
tion except with the unsealed samples, 
and it may be that the apparently best 
conditions were merely best suited to 
bring out prompt germination at this 
state in the evolution of the seed. Only 
time can tell the rest of the story. At 
least it is shown that white pine seed may 


TABLE I 


GERMINATION OF WHITE PINE SEED AFTER ONE YEAR OF STORAGE UNDER DIFFERENT CONDITIONS 


Storage condition 


et eee 
1o-100° F., 10-100° F., 
warehouse, warehouse,” 

sealed unsealed Average 


Germination at end of 72 days, per cent 


Dryness 
of seed 
when sealed 420 30-63° F., 
(Equivalent constant.* cellar, 
of atmospheric sealed, sealed 
humidity), 
per cent (ea 
POM aGI a 0: 9:5 tre ters 67.0 62.4 
Cb red Aas RRPRC Serene 65.6 68.6 
AD Cherise ecaielacatarhss 2 52.0 65.6 
TC = ROEM AE TOO 60.6 61.2 
PAN GLAS Cilia hohe sini che siti 61.3 64.4 


60.6 51.4 60.4. 
66.6 52.4 63.3 
54-2 46.0 54-5 
44.4 48.8 53.8 
56.4 49-6 57-9 


2 Went up to about 50° IF. for a week in the fall of 1929. : a 
_ > The drier samples gained moisture and the 4o and 43 per cent samples lost appreciable quantities from 
time of storage until taken out. Changes in the sealed samples were mostly less than 1 per cent of the 


moisture content. 


¢ Natural moisture of the seed after all handling, with no artificial heat used in extraction. Artificially 
extracted seed usually had about 30 per cent moisture and probably needs no additional drying for storage. 


mediate nor final germination has been 
much affected by this sulphuric acid treat- 
ment. The results are given in Table 1 
for single samples of 500 seeds under 
each caption. 

With the exception of one sample 
these results are so consistent that there 
can be no possible doubt as to their sig- 
nificance. The best moisture condition 
for storage was that equivalent to an 
atmosphere at 30 per cent relative hu- 
midity. The best temperature for stor- 
age was not at or near the freezing point 
but slightly above it with only gradual 
changes with the seasons. Low moisture 
content was about equally beneficial 
under all temperature conditions. 

However, in view of the short time 
involved, these results are subject to dif- 


increase in usefulness through one year 
of correct storage. 


C. G. BATES. 
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ARTIFICIAL VERSUS NATURAL RE- 
PLACEMENT ON BLIGHT-KILLED 
CHESTNUT LAND 


Since 1924 a series of three permanent 
sample plots has been maintained by the 
Northeastern Forest Experiment Station, 
in codperation with the Forestry Depart- 
ment, Massachusetts Agricultural Col- 
lege, on typical blight-killed chestnut 
land on the Mount Toby Demonstration 
Forest, Sunderland, Mass. Two plots 
are located in a northern white pine 
plantation which was established when 
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the dead chestnut was removed in 1919. 
A third plot is situated in a stand in 
which the blight-killed chestnut trees 
have not been removed. On one of the 
two planted plots the competing hard- 
wood sprouts—including chestnut—have 
been cut back annually so as to release 
the pines. All plots have been remeasured 
annually since their establishment. 

The 1929 measurements showed that 
the basal area of pines on the planted 
plots is rapidly approaching that of all 
species on the natural replacement plot. 
For Plot I (weeded pine plot) the basal 
area per acre was 15.9 square feet; for 
Plot II (unweeded pine plot), 11.3 
square feet; and for Plot III (natural 
replacement plot), 16.2 square feet. The 
figures for the first two plots include 
only the basal area of conifers; for the 
last plot all species are included. More- 
over, in the case of the planted plots the 
stands are composed entirely of one valu- 
able species—northern white pine. On 
the natural replacement plot less than 
half of the stand is of valuable species. 
In less than a decade, therefore, artificial 
replacement with northern white pine 
stock has been successful. 

The pines are making better growth 
where competing hardwood sprouts have 
been removed annually than those on the 
check plot. On the weeded plot the trees 
in 1929 had an average diameter of 1.8 
inches, an average total height of 11.7 
feet, and approximately 70 per cent were 
in the dominant and codominant classes. 
On the unweeded plot the average diam- 
eter was 1.6 inches, the average total 
height was 11.3 feet, and only 50 per 
cent were in the dominant and codomi- 
nant classes. The trees on the weeded 
plot overtop the hardwood canopy by 
almost three feet; on the check plot the 
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conifors are overtopped by the sprout 
growth by three feet. 

Thus, while weeding of hardwood 
growth in pine plantations on cut-over 
chestnut lands is not absolutely necessary, 
it aids materially in the best develop- 
ment of the planted stock. Where such 
weedings are undertaken it is recom- 
mended that the first one be of a “ broad- 
cast’ nature (all sprouts on the area cut 
back) and that subsequent weedings be 
confined to releasing individual pines. 
In this study, the “ broadcast’ weeding 
of 1925 required 32 man-hours per acre; 
clump weedings since that date required 
6 to 8 man-hours per acre per year. 

Pau. W. STICKEL. 
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How Mucu Does It Cost 
To TuIn? 


In Europe where the product of thin- 
ning even in very young stands has a 
commercial value, thinnings usually pay 
for themselves or even bring a profit. In 
this country, thinning, much at it may 
be desired from the standpoint of the 
good of the forest, is still a doubtful 
operation economically, because of lack 
of market for the product of thinning. 

The Lake States Forest Experiment 
Station, in connection with some other 
experiments, attempted to determine the 
cost of thinning in stands of different 
sizes and density. Three sets of condi- 
tions were encountered. 

1. Eight acres were thinned in a dense 
jack pine stand 20 years old. ‘The trees 
averaged about 24 inches in diameter. 
The number of trees before thinning ran 
from 2,500 to 3,800 per acre. From 
1,200 to 3,200 trees per acre were taken 
out, or from 50 to 85 per cent of the 
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original number. The cost of thinning 
varied with the number of trees removed 
and amounted to from 10% to 35 man- 
hours per acre. At a current wage of 
374 cents per hour, this meant an ex- 
penditure of $4 to $13 per acre. The 
products of thinning could not be sold. 
It even required additional expenditure 
for piling and burning the brush. 

2. Seven acres were thinned in an 
aspen stand, also 20 years old. ‘There 
were, on an average, 2,400 trees to the 
acre, 3 inches in diameter before thin- 
ning. The number of trees removed 
varied from 2,000 to 2,300, leaving from 
100 to 400 trees to the acre. The labor 
involved ranged from 15 to 23 man- 
hours, or at the current wage from $5.60 
to $8.50 per acre. The trees cut out 
were sold for cordwood and partially 
paid for the cost of thinning. 

3. Three acres were thinned in a 53- 
year-old pole stand of mixed jack and 
Norway pine. The number of trees per 
acre before thinning was 658, the average 
diameter 6.7 inches. —TThe number of trees 
removed in thinning was from 158 to 
200. The product obtained entirely paid 
for the cost of thinning and, if the plots 
had not been so far removed from a 
market, the thinning would have prob- 
ably shown a profit. 

These cost figures are too limited to 
permit drawing any general conclusions. 
The cost of thinning will vary with the 
cost and efficiency of woods labor, the 
size of the operation, and, above all, with 
the proximity to markets capable of using 
small stuff. Yet it would seem that thin- 
ning may be justifiable in very young 
stands, from 5 to 10 years old, when the 
thinning can be done with a long knife 
(machete) at a cost not to exceed $1.00 
or $1.50 per acre. Thinning is also justi- 
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fiable, of course, where the product pays 
at least the cost. In aspen, that would 
mean at the age of about 25 years; in a 
mixed stand of jack pine and Norway 
pine, at the age of about 40 or 45 years. 
Thinning in intermediate stages, under 
the present economic conditions of north 
central Minnesota, is apparently not yet 
justifiable economically, except in rare 
cases. 


J. L. AVERELL. 
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PROGRESS IN THE RESEARCH RESERVE 
PROGRAM 


In the JouRNAL OF Forestry for 
May, 1929, L. G. Romell described the 
purchase by the National Forest Reserva- 
tion Commission of the Heart’s Content 
tract of virgin timber in the Allegheny 
National Forest. He said: “It was 
expressly stated by the National Forest 
Reservation Commission, when the pur- 
chase was decided upon, that the Heart’s 
Content tract was to constitute a ‘ lab- 
oratory’ for research to promote for- 
estry.” Just how the tract was to be 
turned into a laboratory he did not state, 
although he undoubtedly had in mind 
the recently promulgated Regulation 
L-20 of the National Forest Manual 
relating to “ Research Reserves” and 
“Primitive Areas.” This regulation, 
which has not received previous mention 
in the JOURNAL, prescribes that “ the 
Forester shall determine, define, and 
permanently record a series of areas of 
National Forest land to be known as 
Research Reserves, sufficient in number 
and extent adequately to illustrate or 
typify virgin conditions of forest growth 
in each forest region, to be retained, so 
far as practicable, in a virgin or unmodi- 


7, 


i 


NOTES 


fied condition for purposes of science, 
research, and education.” 

W. W. Ashe long since expressed the 
need for such action, and Dr. Romell, 
with a background of extensive European 
experience, enthusiastically seconded it. 
No one who has attempted to decipher 
the extremely complex pattern of cause 
and effect which is represented by any 
forest and its environment, and who has 
been compelled to work almost altogether 
on forest land where the warp of human 
interference has hopelessly obscured the 
woof of natural factors, can fail to be 
an enthusiastic supporter of the idea be- 
hind research reserves. In silviculture, as 
in every other branch of applied science, 
the problem is to “ find out which way 
God Almighty is going, and then get 
things out of His way.” It is a laborious 
if not almost impossible undertaking to 
discover the subtle ways of the Almighty 
in a forest which has long felt the heavy 
hand of man. 

Dr. Romell’s title, ‘‘ Heart’s Content, 
a Promising Precedent,” seems to be 
fully justified by the language of Secre- 
tary Ray Lyman Wilbur in his recent 
report of the National Forest Reserva- 
tion Commission. This report includes 

-among the objectives of the acquisition 
program ‘“ Promotion of reforestation 
and timber production on forest lands— 
by creating means for development of 
the principles and practices of silvicul- 
tural management necessary for success- 
ful timber growing in the various forest 
regions and forest types and on the 
various forest soils of the country.” The 
report lists among “‘ outstanding features 
of the work of the National Forest Reser- 
vation Commission for the year.... 
recognition of the desirability of the 
preservation of unmodified or virgin for- 
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est areas as nature laboratories for the 
promotion of silviculture.” In describing 
the Heart’s Content purchase the Com- 
mission uses the following language: 
“ Notwithstanding the high commercial 
value of the heavy stand of white-pine 
timber, it is deemed eminently desirable 
that the Government should acquire this 
property, not as a museum site or as a 
recreational tract but as a laboratory for 
the promotion of silviculture within 
which to study both the physical and 
biological aspects of the changes which 
take place in such forests, the concomi- 
tant changes in the white pine-hemlock 
forest type, and the manner in which 
knowledge of these changes may be of 
value in guiding the development and 
management of the several hundred thou- 
sand acres of cut-over white-pine lands 
evidently to be acquired as the larger 
part of the Allegheny National Forest.” 

These extremely significant statements 
lend hope to those who have sighed over 
the lack of virgin areas suitable for 
Research Reserves within the present 
boundaries of the eastern National For- 
ests, and have wished that the few pitiful 
remnants of original growth still in 
private hands but within the exterior 
boundaries of the purchase units might 
yet be acquired for scientific study. 

: R. D. Forses. 
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RELATION OF UTILIZATION TO THE 
PROFITABLE GROWING OF TREES* 


It is understood that over 60 per cent 
of West Virginia’s land is in forests, and 
it is obviously of great significance to the 


1From an address presented at the West 
Virginia Commercial Forestry Conference, 
Charleston, W. Va., Dec. 5, 1929. 
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state to determine wisely what measures 
should be taken to perpetuate the future 
utility of this vast area. 

The creation of a sound forest policy 
requires first some reasonable determina- 
tion of the final objective sought. It is 
not enough to say that because vast areas 
are not now needed for other purposes 
they should be put to tree growing; the 
problem is really one of determining 
how much of these lands are permanently 
needed for forests for one purpose or 
another. 

While forests serve a great variety of 
purposes, our future needs for forests fall 
naturally into two classes—first, the for- 
ests, or forest cover, required for their 
effect on streamflow and climate, preven- 
tion of soil erosion, sport and recreation ; 
and second, commodity forests grown 
primarily for industrial use. 

With forests of the first class, we want 
them to have, rather than to cut down. 
While it is obviously impossible to de- 
termine their exact cash value, it is not 
impossible reasonably to determine their 
general extent, character, and location, 
and to take the necessary steps to insure 
their permanent provision. They are 
non-competitive with other regions and 
species; forests in Maine and California, 
in Minnesota and Florida, will not solve 
the needs of West Virginia for the pro- 
tection of its climate, the prevention of 
soil erosion, and the maintenance of its 
recreational and social values. 

With forests of the second class, which 
are required for commodity utilization, 
the situation is entirely different. They 
are wanted not to have them but for con- 
version into useful commodities. They 
are highly competitive, not only with 
varied species, but with varied regions 
and with other materials. In the last 
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analysis they must prove revenue-pro- 
ducing rather than revenue-consuming 
Cash values and profits have become the 
determining factor in the success or fail- 
ure of this phase of the forest enterprise. 

It is no longer safe to assume that be- 
cause per capita consumption of forest 
products has been high in the past it 
must so continue in the future. As a 
matter of fact, the per capita consump- 
tion of lumber products has dropped 
from 458 board feet in 1899 to about 
284 feet at present, and at the same rate 
of decrease will drop to approximately 
179 feet in 1950. 

Furthermore, the days of relatively 
cheap stumpage are either past or rapidly 
passing. Whether we like it or not, we 
face an increasing cost for our merchant- 
able stumpage of the future. If we could 
merely add this increasing production 
cost to the sale price of the finished prod- 
ucts, the utilization problem would be 
simplicity itself. 
ever, we are justified in assuming no such 
While our production 
costs determine the price at which we 


easy solution. 


Unfortunately, how- 


can afford to sell, the price of competi- 


tive materials will determine the price _ 


we can get. Already this is a fact and 


not a fancy. Increasingly are uses long 
held by wood being contested by old ma- 


= 


terials that have been refined by science — 


and by new materials of scientific origin, — 


promoted in industry with the aid of ex- 


tensive technical knowledge of their 


properties. Metal lath and window sash, 
synthetic boards, all-metal automobile — 
bodies, steel desks and spokeless wheels, 


concrete road bridges, asbestos and tile 
roofing, metal poles and posts, and syn- 
thetic wood alcohol are but a few of the 
tendencies that are rife. 


ae 
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The problem is complicated even fur- 
ther because of ready and speedy trans- 
portation, which has precipitated a veri- 
table war between competitive species 
of wood in almost all regions of the 
country. The future profit and loss sheet 
with West Virginia’s commodity for- 
ests is inherently bound up with costs 
of growing, conversion, and transporta- 
tion in relation to other species, other 
regions, and the location of future mar- 
kets of consumption. 

Out of this complexity of problems 
to insure profits in tree growing for 
commodity utilization, the outstanding 
requirement is the full development of 
present and potential values inherent in 
the forest crop. Its accomplishment will 
require an enlargement of yearly mer- 
cantable yields, an improvement in the 
quality of the raw product, and a closer 
and better utilization, including the de- 
velopment of new uses for and from 
wood. Increasingly must owners and 
users of timber recognize that theirs is a 
highly complex organic material, consist- 
ing primarily of cellulose, lignin, ex- 
tractives, and water, the chemical and 
physical structure of which varies not 
only between species but within logs 
of a given species; that it is this resultant 
combination that determines the 30 or 
more properties of the wood which con- 
trol its suitability, or lack of it, for any 
given use; and that future profits depend 
on a complete knowledge of the composi- 
tion, structure, and properties of the raw 
material, and how most economically to 
harvest it, select it, prepare it, modify 
it, adapt it to best fit the technical re- 
quirements of utility, and how to con- 
vert it into other usable by-products. 

The success of commercial forestry 
will depend very much upon the success 
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with which profitable users are found for 
present waste material, and with which 
wood products are marketed in competi- 
tion with other products. This competi- 
tion is chiefly with technically developed 
products, and the only way to meet such 
competition is to put forest management 
and conversion on a comparable tech- 
nical basis. Efforts toward this end by 
the Department of Agriculture through 
its Forest Experiment Stations and the 
Forest Products Laboratory, by the De- 
partment of Commerce through its Na- 
tional Committee on Wood Utilization, 
by forest schools, by the National Lum- 
ber Manufacturers’ Association, by the 
American Pulp and Paper Association, 
and by other wood-using trade organiza- 
tions, should be supplemented by an in- 
creasing attention of state forest or- 
ganizations. 


C. P. WINSLow. 
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Mine TIMBER PRESERVATION * 


The Carbon Fuel Company learned 
by experience that the decay of its min- 
ties and timber was so rapid that replace- 
ments required an inordinate outlay of 
money. Therefore when it decided to 
re-open and recondition a mine closed 
for four years, and found that every tie 
and many of the posts had to be replaced, 
it determined to investigate the possibili- 
ties of preservative treatment for the 
wood required in the 15,000 feet of track 
that had to be re-tied. 

It was decided to use treated wood 
and to install an open cell process plant 


1Briefed by Emanuel Fritz from an ad- 
dress presented at the West Virginia Com- 
mercial Forestry Conference, Charleston, 
W. Va., Dec. 5, 1929. 
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using Wolman salts, or triolith. This 
preservative was decided upon because 
creosote-dipped material had previously 
been found objectionable as to handling, 
and because the zinc salts were consid- 
ered too corrosive to metal. The plant 
consists of a 54 inch by 21 foot retort, 
an air compressor, air receiver, small 
boiler, and three tanks, one of the latter 
a mixing tank of 1500 gallons capacity, 
all housed in a 24-foot by 30-foot steel 
building. The salt is bought in barrels 
of 225 pounds each and is dissolved in 
water in the mixing tank. In the bottom 
of the mixing tank are perforated pipes 
through which issue jets of hot water or 
steam at high pressure to aid in dissolv- 
ing the salt. 

The wood to be treated is run into 
the retort on small cars. When the wood 
is green it is subjected first to a steam- 
ing process for seasoning. Low pressure 
steam is admitted to the retort and heat 
is supplied from the steam coils under 
the track until the temperature is raised 
to 175° to 200° F. Following the 
steaming a 26-inch vacuum is drawn. 
This process is repeated two or three 
times depending upon the condition of 
the wood. Between the time of season- 
ing and drawing the vacuum the liquid 
collecting within the retort is drained 
off, the last vacuum is used to pull the 
Wolman salt solution into the retort, 
and having filled it, into the measur- 
ing tank. The temperature is raised to 
150° F. and a pressure of 175 pounds 
per square inch is applied and held until 
the required amount of the solution, as 
indicated by the gage glasses on the 
measuring tank, has been forced into the 
wood. When absorption is completed 
the pressure is continued to drive the 
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surplus liquid out of the retort into the 
storage tank where it is held at a tem- 
perature of from 100° to 120° F. by 
steam coils. The salt retention aimed 
for is one-fifth pound of salt per cubic 
foot of wood. 

If seasoned timber is available the 
seasoning process is unnecessary, and only 
a vacuum is drawn as a preliminary to 
injection of the salts. The use of dry 
material increases three to four fold the 
ten-hour treating capacity. Green wood 
requires a ten-hour shift for treating one 
retort charge. 

To aid drying after treatment a short 
vacuum is sometimes drawn before the 
doors are opened. On drying, the water 
evaporates, leaving the salts, which bes 
come insoluble upon “ setting,” therefore 
treated wood should not be used at once 
in wet places. In three months the plant 
treated 300,000 board feet of wood, 
about 25 per cent of which was green. 
In one month when dry wood was used 
the amount treated was 128,400 board 
feet. 

Not including plant depreciation and 
interest, the process has cost one cent, - 
per board foot for all wood treated. The 
salt itself cost 0.55 cents per board foot, 
and the labor for unloading from rail- 
road cars, treating, and stacking cost 
0.45 cents per board foot, or a total of 
20 cents per tie of 20 board foot size. 
Based on a ten-year life (more is ex- 
pected), the cost per tie per year is re- 
duced more than one-half, arrived at as 
follows: 

The cost of 14,000 untreated ties used 
in three months averaged 50 cents each. 
The cost of handling and placing in 
the track, including taking out old ties, 
placing the new ones, and surfacing the 
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road is estimated at 50 cents per tie, 
making a total of $1.00 per tie. In the 
case of untreated timber, about 24 re- 
placements would be necessary in ten 
years, making the cost for the year $2.50 
per tie, or 25 cents per tie per year. 
‘Treated ties cost 20 cents additional for 
the preservative treatment, making the 
total cost in the track $1.20 each. Since 
their life is expected to be at least 10 
years the annual cost is 12 cents per tie, 
or less than one-half that when untreated 
wood is used. Furthermore it is no 
longer necessary to specify oak ties, and 
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woods costing 20 per cent less can be 
used with equally good results. 
NEWTON THOMAS. 
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SHEPARD Gors WITH PINCHOT 


Ward Shepard resigned as Assistant 
Chief of the Branch of Public Relations 
of the United States Forest Service on 
March 31 to become associated with 
Gifford Pinchot in forest conservation 
work. Shepard is also Secretary of the 
Charles Lathrop Pack Forest Education 
Board. 
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Fritz To Epir JouURNAL OF FORESTRY 


It is with regret that announcement is 
made of the early retirement of Samuel 
T. Dana as Editor-in-Chief of the Jour- 
NAL OF Forestry. He has felt for some 
time that his other responsibilities, which 
are indeed heavy, should have first call 
on his time, and has reluctantly asked 
the Council to relieve him of the editor- 
ial assignment. His work as Editor-in- 
Chief is known so well and favorably 
by members of the Society that comment 
by the Council is hardly necessary. Dana 
has applied himself unremittingly to 
JOURNAL OF ForEsTRY work and de- 
serves great credit and the thanks of the 
Society for the high standards attained 
in the editorial and make-up aspects of 
the JOURNAL. 

The Council has asked Professor 
Emanuel Fritz, of the Division of For- 
estry at the University of California, to 
fill the place to be vacated by Dana after 
the publication of the May issue. Fritz 
has had a long acquaintance with the 
JOURNAL OF Forestry and has been a 
member of the editorial staff for many 
years. 

Professor Fritz was born in Baltimore, 
Maryland, on October 29, 1886. He was 
graduated from the Baltimore Polytech- 
nic Institute in 1905, and from Cornell 
University in 1908 with an M. E. degree. 
From 1908 to 1912 he was an instructor 
in the Engineering Department of the 
Baltimore Polytechnic Institute. He en- 
tered the Yale Forest School in 1912 and 


graduated in 1914 with the degree of 
M. F. After a half year with the State 
Forester of New Hampshire, Fritz en- 
tered the Forest Service as forest assis- 
tant. In 1915 he was assigned as forest 
assistant to the Coeur d’Alene National 
Forest in Idaho, and in 1916 saw service 
at the Fort Valley Forest Experiment 
Station, on the Coconino National Forest, 
in Arizona. He entered military service 
in August, 1917,and was mustered out in 
1919 as a captain in the Air Service. In 
July, 1919, he was appointed a member 
of the staff of the Division of Forestry 
at the University of California to handle 
forest products and wood utilization, the 
position he now holds. 

His contributions to the literature of 
his chosen field of work have been many 
and he has also kept well informed of 
the trend of the forestry movement in the 
United States. He has been a member ~ 
of the Editorial Board of the JouRNAL 
since March, 1922. The Society is fortu- 
nate to secure as Dana’s successor a man 
of Fritz’s experience in forestry and in- 
timate acquaintanceship with the han- 
dling of JouRNAL OF Forestry activi- 


ties. 
Pau G. REDINGTON, 


President. 
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EXECUTIVE SECRETARY REPORTS 
PROGRESS 


The writer reported for duty on April 
3. Since that time he has been engaged 
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in studying the functions of a paid secre- 
tary for a professional organization. The 
office file and articles in the JouRNAL 
have yielded quite a few suggestions. 
The men here in Washington who for 
years have devoted a great deal of spare 
time to the conduct of Society affairs 
have set forth the possibilities of the 
office. The experience of similar organi- 
zations in other professional fields has 
been a fruitful source of inquiry. The 
preliminary study seemed to warrant 
trips to the Southern Forestry Congress 
at Memphis, to the American Forestry 
Association at Minneapolis, and to a 
conference of members of the Branch of 
Research, U. S. Forest Service, at Madi- 
son. Many foresters were interviewed at 
these meetings and elsewhere along the 
way. 

The suggestions offered were many 
and varied. They did not always agree 
either as to the inclusion of certain proj- 
ects or the significance of projects which 
were generally favored. There was, how- 
ever, an unfailing interest in the new 
approach of the Society and there was 
always an earnest endeavor to make the 
new position one of value to the pro- 
fession. 

It may be of interest to recall at this 
point the decision of the Council of the 
Society of American Foresters as set forth 
June 10, 1925. The Council in deciding 
on a policy, program, and organization 
at that time reached the following de- 
cision with regard to the position of 
Executive Secretary: 


“The executive secretary will be em- 
ployed by and act under the instructions 
of the Executive Council. He will handle 
most of the current work now falling on 
the secretary, the treasurer, and the 
member of the Executive Council in 
charge of admissions, and will assist in 
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the business management of the Jour- 
NAL OF Forestry. He will stimulate 
and codrdinate committee and section 
activities, and will maintain contacts 
with affiliated and other organizations 
working along allied lines. He will keep 
in touch with forestry activities through- 
out the country, will inform the Execu- 
tive Council as to developments on which 
it should take action, will represent the 
Society at hearings and meetings, and 
will perform such other duties as the 
Council may direct in furtherance of the 
Society program. He will also render 
service to individual members by serving 
as a clearing house for information, par- 
ticularly with reference to opportunities 
for employment.” 


The suggestions received thus far gen- 
erally agree with the above outline of 
duties. The Executive Secretary is anx- 
ious to obtain the advice and counsel of 
the many members of the Society who 
have given thought to the possibilities 
of service which the office of a paid secre- 
tary affords. It will, of course, be im- 
possible to have a personal conference 
with each individual member. It is hoped 
therefore that those who have something 
in mind that will help to make the 
position of Executive Secretary more 
serviceable will send it by letter at once. 
From the digest of these suggestions it 
is hoped to determine the fields of en- 
deavor that will be most helpful to the 
profession of forestry. 


NATIONAL TIMBER CONSERVATION 
BOARD 


A delegation of leaders in the forest 
industries and others appeared before 
President Hoover on April 30 and urged 
the appointment of a commission to study 
the problems incident to overproduction 
in the forest industries. President Red- 
ington attended as the representative of 
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the Society of American Foresters. The 
idea of some such commission to study 
sundry forest problems has been under 
consideration for a long time. The So- 
ciety of American Foresters will shortly 
vote its approval or disapproval of a 
temporary commission to consider the 
forest problems of the nation. Mean- 
while, this approach to a solution for the 
lumber industry’s problem in particular 
has been accepted by the National Lum- 
ber Manufacturers Association and its 
proposal has been endorsed by the Board 
of Directors of the American Forestry 
Association. 

The need for a National Timber Con- 
servation Board is urged by the forest 
industries on the ground that “ chronic 
overproduction in the forest industries 
is today the greatest threat to desirable 
balanced use of our forest resources. It 
is contributing to destructive lumbering, 
unnecessary waste of wood, and the pre- 
mature cutting of timber needed in the 
future. It is having a deadening effect 
upon forest land values and the practice 
of industrial forestry. It is making for 
unemployment... .” It is felt that 
public recognition and study of this situ- 
ation will lead to a solution that will 
be helpful to the industry and beneficial 
to the public. While it is not intended 
that the Board will attempt a study of 
the whole forest problem, it is believed 
that the solution of the problem of over- 
production would remove one of the 
major obstacles in the way of the practice 
of forestry. 

The functions of the committee will 
be three: 

1. Fact finding. 

2. Report and publication of finding. 

3. Recommendation of national policy. 
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The Board as proposed would include 
outstanding men drawn from the general 
public, the conservation movement, the 
forest industries, and representatives of 
the government. It would, in all proba- 
bility, make use of the facilities of the 
Department of Agriculture, U. S. Forest 
Service, Department of Commerce, and 
Department of the Interior, the organ- 
ized facilities of the forest industries, the 
forest schools, colleges, research founda- 
tions, farm organizations, and others. 
The cost, it is understood, will be borne 
by the forest industries.’ 

It is understood that the President was 
inclined to favor the appointment of this 
Board and that foresters will be amply 
represented on it. 


COMMITTEE APPOINTMENTS 


President Redington has recently made 
the following important committee ap- 
pointments: 

R. S. Hosmer, as Chairman of the 
Committee on Foreign Relations, to fill 
the vacancy caused by the death of Dean 
Franklin Moon. 

E. A. Ziegler, as Chairman of the 
Committee on History, to replace Pro- 
fessor Hosmer who made the change as 
indicated above. 

R. C. Staebner as representative of the 
Society on the Division of Biology and 
Agriculture of the National Research 
Council. 


ANNUAL MEETING 


The annual meeting of the Society of 
American Foresters will be held in Wash- 
ington, D. C., December 29-30. The 
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following Committee on Meetings has 
been appointed and is already at its task: 

G. H. Collingwood, Chairman 

F. W. Besley 

A. E. Fivaz 

E. N. Munns 

D. T. Mason 

W.R. Hine, ex officio. 

The early decision with regard to the 
time and place of the meeting will, no 
doubt, add materially to the chances for 
its success. 


FOREST POLICY 


The Washington members of the Com- 
mittee on Forest Policy have been hold- 
ing frequent meetings endeavoring to get 
the policy statement in shape. Ward 
Shepard has accepted the task of digest- 
ing the opinions from the sections and 
reworking the policy statement so that 
it will more nearly meet the opinion 
throughout the Society. Mr. Shepard’s 
digest is being carefully considered by 
an executive committee, after which it 
will go to the general Committee and 
finally to the individual members for 


letter ballot. 


NEW OFFICES FOR THE SOCIETY 


Foresters who came to Washington 
now find the business offices of the Society 
in a pleasant suite of rooms on the seventh 
floor of the Lenox Building, 1523 L 
Street, Northwest. Three rooms, one 
for the Executive Secretary, one for the 
Business Manager, and a larger one for 
the clerical staff provide a most satisfac- 
tory arrangement for conducting the So- 
ciety’s business. It is hoped that many 
members will find time to drop in at the 
new offices to discuss Society affairs. 
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MEMBERSHIP 


The membership of the Society is now 
1664, as follows: 


HEMOWS is oe het Th howe 9 
DEMONSite dsc mcus mie ae 683 
Bl Ubon gira, 2ty waren eee site 907 
PNSCOCI ALES ensth advert cabs tke 49 
Corresponding. +. 2.0.0.0... 6 
PE OMOLALY NS rach e safiave a eoes 10 

1,664 


As the result of an effort to bring into 
the Society those foresters who are en- 
titled to membership, some 300 new 
members were added last year and 125 
were raised from the Junior to the Senior 
grade. 

A request has been sent to the several 
forest schools for a list of graduates. A 
request has also been sent to the several 
federal and state agencies employing for- 
esters for a list of employees. These lists 
will be checked against the membership 
file and a prospect list for each section 
will be compiled. The lists will then be 
sent to the section interested as an aid in 
the canvass of foresters eligible for mem- 
bership. 

W. R. HIng, 


Executive Secretary. 


Netson Ferris MAcDUFF 
1883-1930 


Whereas, in the tragic and untimely 
death on April 4, 1930, of Nelson F. 
Macduff, a fellow member of the Society 
of American Foresters, we have suffered 
an irreparable loss of a fine forester and 
a true friend; and 
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Whereas, we shall sorely miss his 
splendid comradeship, his keen mentality, 
and his great interest in forestry; there- 
fore, 

Be It Resolved, That the members of 
the North Pacific Section of the Society 
of American Foresters do hereby go on 
record as expressing our great sorrow at 
this loss and our deepest sympathy to his 
family at the tragic and untimely passing 
of a splendid forester, a high-minded 
gentleman, and a faithful friend. 

Approved at a meeting of the North 
Pacific Section, April 18, 1930. 

Frep W. CLEATOR, 
Secretary. 


Nelson F. Macduff, Forest Supervisor 
and Senior Member of the Society of 
American Foresters since 1911, came to 
a tragic and untimely end late in the 
afternoon of April 4, 1930, near Mc- 
Kenzie Bridge, within the Cascade Na- 
tional Forest of which he had been forest 
supervisor since 1919. 

Going along a beautiful forest trail 
over which he had walked many times 
and which he had well loved, a bullet 
from a gun in an unknown hand struck 
him down. He fell in a grove of young 
Douglas firs, and his rangers found him 
there early the next morning, stretched 
out quietly and peacefully in his last, long 
sleep in a forest he loved so well. 

Born on July 2, 1883, in Ohio, one 
of a family of five sons and a daughter 
of an Episcopalian minister, he had been 
reared in Michigan. Long before he had 
left high school in Flint, Michigan, he 
had chosen forestry as his life’s work. 
Graduating in forestry at the University 
of Michigan in 1907, with high honors 
and election to Sigma Xi, he passed the 
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forest assistant’s examination and came 
west as a forest assistant to the Siskiyou 
Forest, Oregon. 

Promoted to assistant supervisor of the 
Siuslaw Forest in 1910, and after special 
work out of the district office in Portland 
on various forests for several years, he 
became forest supervisor of the Cascade 
Forest in 1919. 

In his eleven years’ administration and 
protection of this important timber forest 
he labored earnestly, faithfully, and effi- 
ciently. He was responsible for its fire 
detection and communication systems be- 
ing developed, many roads and trails 
being built, and a large timber sale made 
to utilize a big body of overmature 
Douglas fir. He took a great pride in 
his forest, and true to his Scottish fore- 
bears was relentless in his efforts to pro- 
vide protection for it, thereby incurring 
the enmity of the malicious and lawless 
elements. 

During his eleven years’ residence in 
Eugene he made many warm friends, not 
only among the faculty of the University 
of Oregon, but among the leading busi- 
ness men of the town. At the time of his 
death he was an officer of the Round 
Table of the Eugene Chamber of Com- 
merce, a member of the Executive Com- 
mittee of the Boy Scouts, and president 
of the Kiwanis Club. He was held in 
no less high esteem by his brother forest 
officers throughout the North Pacific 
District. 

Macduff leaves a wife, Mrs. Alice B. 
Macduff, a graduate of the University 
of Michigan, and two children, Betty 
Ann, a freshman in the University of 
Oregon, and John, a senior in high 
school. 

A forester of broad training and wide 
experience, with the highest ideals of his 
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profession, keenly interested in forestry, 
holding to high standards of personal 
conduct for himself and his men, he made 
many friends both inside and outside the 
Forest Service. 

Having a sound philosophy of life, 
possessed of a keen sense of humor, he 
valued most highly his family and his 
many friends, of whom he was always 
most considerate. His loss is a severe one 
to the U. S. Forest Service and to the 
profession, and a tragic one to his friends 
and brother officers. 

Jno. D. GUTHRIE. 


ANNUAL MEETING OF SOUTHEASTERN 
SECTION 


The annual meeting of the Southeast- 
ern Section was held at Jacksonville, 
Florida, on February 26, 1930, in con- 
junction with the International Naval 
Stores Conference. 

The meeting was called to order at 
10.15 A. M. by Chairman I. F, EI- 
dredge, who told of a movement to urge 
a more adequate salary for the head of 
the Forest School at the University of 
Georgia. Captain Eldredge stated that 
he had been carrying on an extensive 
correspondence with the larger timber 
owners and business men generally in 
the state and had received evidence of 
a very general interest in the movement 
to aid the Forest School in every way 
possible. He stated that there seemed to 
be a general realization on the part of 
such men that there would be an increas- 
ing demand for foresters in the south- 
eastern region and a feeling that the old 
established school at the University of 
Georgia should be encouraged in every 
way to fill this demand. 
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E. L. Demmon delivered a very in- 
teresting and instructive paper on the 
relation of research to the naval stores 
industry. During the lively discussion 
that followed Dr. Ziegler described the 
economic survey he had just completed of 
the timber business in Appling County, 
with particular reference to the naval 
stores industry. Capt. Louis Andrea, of 
the French Forest Service, a delegate 
from the French Government to the In- 
ternational Naval Stores Conference, was 
guest of the Section and made an in- 
formal but very interesting talk on the 
subject of French forest methods in the 
naval stores region in France. 

E. N. Munns, also a guest of the Sec- 
tion, at the request of the chairman 
discussed the minority report on the na- 
tional forest policy question which is now 
before the Society. After some discussion, 
it was decided to determine the position 
of the Section by letter ballot at a later 
date. 

The following officers were elected: 

Chairman—Harry Lee Baker, State 
Forester, Tallahassee, Florida. 

Vice Chairman—B. F. Lufburrow, 
State Forester, Atlanta, Georgia. 

Secretary-Treasurer—H. A. Smith, 
Florida Forest Service, Tallahassee, Fla. 

W. M. O&TTMEIER, 


Secretary-Treasurer. 


Bee 


ANNUAL MEETING oF GULF STATES 
SECTION 


The annual meeting of the Gulf States 
Section was called to order by Chairman 
G. D. Marckworth in the Agricultural 
Auditorium of Louisiana State Univer- 
sity, Baton Rouge, at 2.00 P. M., March 


14, 1930. 
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R. L. Thompson, Department of 
Rural Economics, Louisiana State Uni- 
versity, presented the first paper on 
‘““Some Aspects of the Cut-Over Land 
Problem.” He stated that efforts are 
being made by some large lumber com- 
panies to settle the cut-over lands of the 
South—most of it marginal or sub-mar- 
ginal in character. Prices charged in 
Louisiana are $7.50 to $20.00 per acre, 
with a down payment of either 10 per 
cent or $100. Cotton, the principal cash 
crop of the South, is already over-pro- 
duced. Grain and feed crop consumption 
is falling off. Only vegetables and sugar, 
among the major plant foodstuffs, show 
an increase. Meat consumption has 
changed but little. Population in the 
United States will stabilize at about 
186,000,000. No new agricultural lands 
will be needed for at least 10 years. 
Timber requirements will be 32 billion 
cubic feet, needing 500,000,000 acres for 
its production. His conclusions are that 
there is sufficient land, both farm and 
forest, to meet our national requirements 
for all time. No new farm land will be 
needed for at least the next 10 or 15 
years. Future timber demands will ex- 
ceed the supply and higher prices warrant 
the planting of denuded land. An eco- 
nomic classification of cut-over land is 
needed to prevent improper usage. State 
and national governments should replant 
the poorest forest land. 

During the discussion the point was 
made that money is not available for 
lumber companies to reforest, the govern- 
ment must do it. Let the government 
sweep its own doorstep before taking in 
more territory—let it plant up the barren 
areas already under its control. Ward 
Shepard’s plan has considerable merit. 
Some sort of a subsidy would reforest 
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these stump lands much quicker than 
the government could educate the voters 
into voting bonds or taxes for this pur- 
pose. Fire protection alone will not be 
sufficient—at the best the lands would 
only be half stocked. For the govern- 
ment to acquire land through tax delin- 
quency is not the correct method and 
will be very costly in the end. 

Many foresters are inclined to pater- 
nalism—want the government to run all 
the timber land, to handle all the grazing 
land (public domain), and no doubt will 
soon be demanding federal control of the 
farming land. There is no use in running 


a temperature over unnecessary or excess 


land under cultivation. As long as this 
is a free, democratic country and there 
is virgin land available holding out a 
50-50 chance for success farmers are go- 
ing to break out new land and abandon 
old, so why blame owners of raw land— 
stump land or prairie—if they can dispose 
of some of it for farming purposes. 

C. H. Guise thought Thompson’s ob- 
jective view very valuable. Favors govy- 
ernmental handling of problem. Most 
companies are not interested, financially 
able, or anxious to enter a program of 
reforestation. 
politically. The national government 
must step into the picture. Fire preven- 
tion must come first. 

E. A. Ziegler, in a paper on the “ Fi- 
nancial Aspects of Shortleaf Pine for 
Farm Woodlands in Northern Missis- 
sippi,” presented figures showing that 
using the International 1” Rule the 
mill scale overran the log scale from 12 
per cent on 10-inch logs to 100 per cent 
on 5-inch logs, with an unweighted aver- 
age overrun of 40 per cent for 5-10 inch 
logs. At present prices and manufactur- 
ing standards shortleaf pine lands in 


ye 


States are too unstable — 


Se 
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Alcorn County cut each 10-30 years 
should return an annual gross rental 
of from $.75 for understocked, poorly 
managed land to $2.50 per acre for well- 
stocked, well-managed lands. This repre- 
sents from 3.2 to 6.2 per cent (gross taxes 
to be deducted) on the capital value of 
the land and forest. The most important 
point in keeping timber growing costs 
down is to avoid high capital cost and 
consequent high carrying charges. This 
is possible if the original forest is never 
wiped out, but kept reproducing natu- 
rally, and the growing stock only partly 
liquidated by periodic “ selective” cut- 
tings. In timber growing costs the farm- 
ers have a great advantage over the large 
forest properties in much smaller charges 
for administration, protection, and par- 
ticularly taxes. In farming counties the 
proportion of the real property tax base 
in farm lands is relatively large, so that 
the second growth farm forest lands need 
produce a smaller part of the total tax 
income than must the second growth 
lands in the counties dominated by the 
large cut-over forest land holdings. 

D. E. Lauderburn in his discussion said 
he felt the farm as a whole should be 
considered. He thought improved mar- 
kets will result in a yield of over 6 per 
cent. Unearned increment will help. 
Better marketing by the farmer is essen- 
tial. Lumber companies have not con- 
sidered timber as anything permanent. 
Farmers are more concerned with woods 
than timber companies, and have an ad- 
vantage over the large forest owner in 
lower assessed valuation and a diversity 
of interests to help in times of depression. 

G. H. Lentz read a paper on “ Soil 
Erosion in the Silt Loam Uplands of 
Mississippi,’ by Lentz, Sinclair, and 
Meginnis. The study is being conducted 
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in the lower Mississippi Valley in a loess 
formation east of the river and south of 
the Ohio, an area roughly 500 miles long 
and 50 to 75 wide. From 8.3 to .8 per 
cent of the counties surveyed has been 
found to be eroded, with the worst 
erosion in the north. Factors recognized 
as important thus far are: "Temperature 
difference, variations in depth of loess, 
changes in underlying strata, frequency 
of fires, past farming practices and their 
extent. Contrary to previous reports, 
erosion has been less active where the 
loess is deepest. Most of the erosion 
seems to have taken place since the Civil 
War, but no exact histories are obtain- 
able. The problem is steadily growing 
worse. Little or nothing is being done 
to stop this destruction. Unless some- 
thing is done another Bad Lands area 
will take the place of what were once 
fertile farm lands. 

The report of the Forest Type Com- 
mittee was presented and accepted as the 
temporary type classification of the Sec- 
tion. 

Twenty-eight gathered for dinner, at 
which the principal address was given by 
C. H. Guise of Cornell University, who 
is now serving as assistant director of the 
Forest Education Inquiry being con- 
ducted by the Society of American For- 
esters. He traced briefly the history of 
forest education in America and showed 
that in thirty-two years the schools have 
increased from one to twenty-five, and 
in thirty years the graduates from one to 
approximately three hundred in number. 
In view of the rapid expansion of this 
educational system, and the fact that so 
many young men are now studying for- 
estry, it is extremely important to study 
the progress made to date and the exist- 
ing status of the educational structure, 
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with a view to ascertaining its capabilities 
in educating and training men in the 
profession of forestry. 

The Inquiry has a number of impor- 
tant aspects, but only three of these were 
discussed. First is the questionnaire study 
which is being made with the coéperation 
of the former students of the forest 
schools. Over 5,000 questionnaires were 
mailed, and returns from 43 to 70 per 
cent evidence the interest that the former 
forest school men are taking in this study. 
A second phase concerns itself with a 
detailed study at each of the existing for- 
est schools of policies, financial support, 
other resources, teaching staff, and cur- 
ricula. Third, the Inquiry is advising 
with employers and potential users of 
forest school graduates as to the capacities 
of the various industries to absorb for- 
esters and the qualities that they want in 
their employees. 

Problems of graduate study, research, 
vocational and ranger school training are 
all being given attention. The Inquiry 
started July 1, 1929, and will be com- 
pleted June 30, 1931. The results will 
be issued in appropriate publications. 

The following officers were elected for 
the ensuing year: 

Chairman—G. D. Marckworth. 

Vice-Chairman—E. A. Ziegler. 

Secretary—Robert Moore. 

Saturday morning, March 15, the 
group toured Livingston Parish. Stops 
were made at plots laid out by M. E. 
Brashears in his studies of the yield of 
loblolly pine straw to be used as a mulch 
in strawberry culture. Plot One, 21 
years of age, produced 880 cubic feet of 
straw on one acre in 1929 worth $7.40, 
and in 1930 1,056 cubic feet per acre 
worth $10.30. Plot Two, 10 years old, 
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produced crops valued in 1929 at $9.10 
per acre, and in 1930 at $10.50 per acre. 
Other stops were at a tie mill and 
thinning plots of the Great Southern 
Lumber Company. Eight plots were ex- 
amined, thinned at the ages of 25 and 26 
years to a final stand of 100 trees per 
acre to produce two logs per tree. From 
I2 to 23 cords were removed and from 
12 to 23 cords left. 
Ropert Moore, 
Secretary. 


BRB 


Society MermsBers Have INFORMAL 
MEETING IN CONNECTION WITH 
SOUTHERN ForEsStTRY CONGRESS 


Some twenty-five members of the So- 
ciety from the East and South assembled 
at the call of W. L. Hall for an informal 
evening session in connection with the 
Southern Forestry Congress at Memphis 
on April 10, 1930. Mr. Hall presided 
at the meeting and offered a number of 
interesting topics for discussion. Among 
them were, first, the question of the 
actual money value of the leaf crop and, 
second, the problem of an accumulating 
fire hazard in southern pine resulting 
from complete protection. 

The discussion left little doubt of the 
fact that the annual crop of needles or 
leaves generally has a substantial value 
and that such value should be considered 
in reporting the loss resulting from forest 
fires. The evidence offered in support of 
the value of leaf litter included statements 
of actual chemical analyses, observations 
on the value of leaf litter when used as 
a fertilizer on the farm, measurements 
of forest trees showing reduced rate of 
growth resulting from the removal of 
litter, and finally reports of the sale of 
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needle litter at figures ranging up to 
$9.00 an acre annually in the strawberry 
section of Louisiana. It should be men- 
tioned also that the removal of leaf litter 
under certain circumstances is helpful to 
seedling establishment. Several speakers 
commented on the fire reports turned in 
by the states and urged that the loss in 
value of forest litter be generally in- 
cluded. 

Discussion of the problem of an in- 
creasing hazard in southern pine resulting 
from complete protection brought out 
generally hopeful comments and very 
little argument in favor of any form of 
controlled burning. The points brought 
out were briefly the following: Every 
fire does a certain amount of damage. 
Any hardwoods present are practically 
sure to be injured. The damage done 
by any large fire varies considerably in 
different parts of the area covered but 
seldom fails to kill or injure many trees. 
Periodic burns tend to kill out the young 
growth and lengthen the period between 
cuttings. The hazard in southern pine 
forests is higher with a greater quantity 
of grass, weeds, and bushes, such as de- 
velop under more or less open conditions. 
Decay is rapid in the South and the actual 
quantity of inflammable grass, needles, 
etc., is probably not materially added to 
after four to six years of protection. As 
the stands close in there is a lessening 
in the amount of such inflammable 
growth. The several states have pro- 
tected considerable areas over periods 
long enough to test the systems under 
more than average severity of conditions 
and the results to date were considered 
successful. 

Following this very interesting dis- 
cussion, the meeting cordially welcomed 
the writer in the role of Executive Secre- 
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tary for the parent Society. The meeting 
proceeded to discuss ways and means of 
developing the Society to perform a 
greater service to the profession and the 
public and the part that a paid secretary 
could play in that development. The 
discussion was most helpful since there is 
a difficult task ahead in making the time 
and funds devoted to this new office most 
effective. 


W. R. Hinz, 


Executive Secretary. 
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CHANGES IN MEMBERSHIP 


The following men have been elected 
to the grade of membership indicated, 
effective April 1, 1930: 


ALLEGHENY SECTION 
Junior Membership 


Coover, Chester A. 
Kline, Ludwig V. 
Morey, Harold F. 
Vogenberger, Ralph A. 
Ziegler, Russel M. 


CENTRAL ROCKY MOUNTAIN SECTION 
Junior Membership 


Edmondson, W. O. 
Iverson, Ray C. 


GULF STATES SECTION 
Junior Membership 
Dexter, A. K. 
Johnson, Seaborn J. 
INTERMOUNTAIN SECTION 
Junior Membership 
Scribner, Clayton W. 
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MINNESOTA SECTION 
Junior Membership 


Anderson, Waldemar R. 
Chase, Warren W. 
Deters, Merrill E. 
Kaufert, Frank H. 
Kirkham, Dayton P. 
Lawson, Edward L. 
Ritter, Lawrence B. 
Roe, Eugene I. 
Verrall, Arthur F. 


NEW ENGLAND SECTION 
Junior Membership 


Branch, Willis C. 
Flint, Theodore C. 
Palmer, E. Huntley 
Porter, John W. 


NORTH PACIFIC SECTION 
Junior Membership 


Briegleb, Philip A. 
Childs, Thomas W. 
Harpham, Vernon V. 
Harrar, Ellwood S. 


Moravets, Floyd L. 
Nilsson, Adolph 
Wilson, Sinclair A. 


SOUTHEASTERN SECTION 
Junior Membership 


Bauer, Eitel 
Beale, C. Bernard 
Budd, Archie W. 
Grant, B. F. 
Thurmond, Jack 


WISCONSIN SECTION 
Junior Membership 


Christensen, Irving L. 
McLaren, C. G. 


NO SECTION 
Junior Membership 


Cuzner, Harold 

De La Cruz, Eugenio S. 
Sajor, Valentin 

Zamuco, Gregorio 


Senior Membership 
Dacanay, Placido 
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Officers and Members of Executive Council 


President, Pau. G. REDINGTON, Biological Survey, Washington, D. C. 
Vice-President, JouN D. Guturtz, Forest Service, Portland, Oregon. 
Secretary-Treasurer, E. Morcan Pryse, Office of Indian Affairs, Washington, D. C. 


Executive Council 


The Executive Council consists of the above officers and the following members: 


Term expires Term expires 
RUNGLOTUART . sisccs 6 ceet swe sce Dec: 33; 1931) STUART B: SHOWs 0.5.03 522%4200 Dec. 31, 1933 
EXEDOPEEOPOLD 25 052.5000 eee Dec. 34, 1931 W. G. HOWARD... 00.0.6. 0000.. Dec. 31, 1931 
ele MIUNGER wisi noes 50d oc oe Dec. 31,1931 RALPH S. HOSMER...........00. Dec. 31, 1933 
SeLIETON| DD) LOWE sat es.s coos es Dec. 31,1933. CLAUDE R. TILLOTSON.......... Dec. 31, 1933 


Member in Charge of Admissions 
W. G. Howarp 


Section Officers 
Allegheny 


G. H. Wirt, Chairman, Department of Forests and Waters, Harrisburg, Pa. 


R. D. Forbes, Vice-Chairman, Allegheny Forest Exp. Sta., 3437 Woodland Ave., Philadelphia, 
Pa. 


H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 


E. H. Frothingham, Chairman, Appalachian Forest Experiment Station, Asheville, N. C. 
Verne Rhoades, Vice Chairman, P. O. Box 1927, Asheville, N. C. 
W. K. Beichler, Secretary, N. C. Dept. Cons. & Devel., Asheville, N. C. 


California 


E. I. Kotok, Chairman, 340 Giannini Hall, Berkeley, Calif. 
Woodbridge Metcalf, Vice-Chairman, 340 Giannini Hall, Berkeley, Calif. 
M. R. Brundage, Secretary, 340 Giannini Hall, Berkeley, Calif. 


Central Rocky Mountain 


Allen S. Peck, Chairman, Forest Service, Denver, Colo. 
John W. Spencer, Vice-Chairman, Forest Service, Denver, Colo. 
J. A. Donery, Secretary, Forest Service, Denver, Colo. 


Gulf States 


G. D. Marckworth, Chairman, Louisiana State University, Baton Rouge, La. 
E, A. Ziegler, Vice-Chairman, Southern Forest Experiment Sta., New Orleans, La. 
Robert Moore, Secretary, University Station, Baton Rouge, La. 


Intermountain 


Lyle F. Watts, Chairman, Forest Service, Ogden, Utah. 
Earl C. Sanford, Vice-Chairman, Forest Service, Ogden, Utah. 
§. B. Locke, Secretary, Forest Service, Ogden, Utah. 


591 


592 JOURNAL OF FORESTRY 


Minnesota 


C. G. Bates, Chairman, University Farm, St. Paul, Minn. 
R. M. Brown, Secretary, University Farm, St. Paul, Minn. 


New England 
Austin F. Hawes, Chairman, State Forester, Hartford, Conn. 
A. C. Cline, Secretary, Harvard Forest, Petersham, Mass. 
New York 


Arthur S. Hopkins, Chairman, Conservation Dept., Albany, N. Y. 
H. C. Belyea, Secretary, College of Forestry, Syracuse, N. Y. 


Northern Rocky Mountain 


I. W. Cook, Chairman, U. S. Forest Service, Missoula, Mont. 

S. N. Wyckoff, Vice-Chairman, U. S. Forest Service, Spokane, Wash. 

I. V. Anderson, Secretary, U. S. Forest Service, Missoula, Mont. 
North Pacific 


Hugo Winkenwerder, Chairman, College of Forestry, University of Washington, Seattle, 


ash. 
Fred W. Cleator, Secretary-Treasurer, Box 4137, Portland, Ore. 


Ohio Valley 


E. F. McCarthy, Chairman, Central States Forest Exp. Sta., Ohio University, Columbus, Ohio. 
F. W. Dean, Secretary, Morrison Hill, Wooster, Ohio. 


Southeastern 


Harry Lee Baker, Chairman, State Forester, Tallahassee, Fla. 
B. F. Lufburrow, State Forester, Atlanta, Ga. 
H. A. Smith, Secretary, Asst. State Forester, Tallahassee, Fla. 


Southwestern 
G. A. Pearson, Chairman, Forest Service, Flagstaff, Ariz. 
D. A. Shoemaker, Vice-Chairman, U. S. Forest Service, Albuquerque, N. M. 
H. Basil Wales, Secretary, U. S. Forest Service, Albuquerque, New Mexico. 


Washington 


Barrington Moore, Chairman, 1520 K St., N. W., Washington, D. C 
Alfred E. Fivaz, Secretary, Bureau Plant Industry, Weahtieerore D. C. 
R. E. Marsh, Member of Executive Committee, Forest Service, Washington, D. C. 


Wisconsin 


F. G. Wilson, Chairman, College of Agriculture, Madison, Wis. 
Edward C. Peck, Secretary, 2001 Monroe St., Madison, Wis. 


~*~ 


BACK FIRING 


Is an Effective Way to Stop Forest Fires 


The “CENTRAL” FOREST FIRE TORCH 


Has no equal for quickly starting back fires. Friction cap ignition. (No matches required.) Gen- 
erates a very hot flame (2000 deg. Fahr.). Burns ten minutes. Tin tube ferrule permits use of long 
sapling. No stooping. In use at many government reservations. 


Will Burn All Kinds of Slash. 
INEXPENSIVE CONVENIENT KEEP INDEFINITELY 


Manufactured by 
CENTRAL RAILWAY SIGNAL CO., NEWTON, MASSACHUSETTS 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS. 


A forest experiment station of two thousand acres, twenty years under management 
on a sustained yield. Many phases of regional silviculture now highly developed. Log- 
ging, milling, and marketing annually carried on. Besides participating in the handling 
of the Forest, students conduct research projects in collaboration with the staff. Com- 
petent graduates accepted as candidates for the degrees of M.F. or D.S. 


R. T. FISHER, Director. 
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Evergreen Trees Secorative Planting 


Address—Cupsuptic Nursery, Oquossoc, Maine 


————»+—~ Native Tree Seed of Certified Origin 
Yortland, Maina Address— Forestry Division, Berlin, N.H. 


Have You Recently Changed YourA ddress?P Have you notified us so that your 
copy of the JOURNAL OF FORESTRY will reach you? Magazines are not always forwarded by the Post Office, when a 


_ change of address is made. 
Make sure that we have your correct address and insure prompt delivery of the JOURNAL. All changes should be sent to 


JOURNAL OF FORESTRY, Room 705, Lenox Bldg., 1523 L St., N.W., Washington, D. C. 


CSPI he al aq Cal Ss Berd bead BE mS 


For Publications of the Society of American Foresters 


The Appalachian Section of the Society recently completed a CUMULATED INDEX of 
the Society’s publications (Proceedings, Forestry Quarterly and Journal of Forestry). Plans are 
under way for its publication. The number printed will be based on the reservations received. 
We suggest, therefore, that you send in your reservation NOW and insure receiving your copy. 

This CUMULATED INDEX is an invaluable aid to every forester and offers easy access to 
most of the forestry literature of this country, written since 1905. No forester can afford to be 
without a copy. Send your reservation TODAY to 


SOCIETY OF AMERICAN FORESTERS 
Room 705, Lenox Bldg., 1523 L StaiNGe Wwe Washington, D, C 
Se nnn EEE 
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HAUCK FIRE GUNS AND HAUCK FORESTRY TORCH 
(Made for Kerosine or Gasolene Fuel) 


for Backfiring, Brushburning, Safety Strip Burning 


Used extensively by the U. S. and Canadian Forest Service. Send for Bulletin No. 60D 


HAUCK MANUFACTURING COMPANY 


150 TENTH STREET BROOKLYN, N.Y. 


Shipments also from Chicago, San Francisco, Montreal Warehouses 


UNIVERSITY OE MAINE 
ORONO, MAINE 

The Forestry Department offers a four years’ undergraduate curriculum, leading to the 

degree of Bachelor of Science in Forestry. 

Opportunities for a full technical training, and for specializing in problems of the North- 

eastern States. Camp course required. 


re 


For catalog and further information, address: : 


JOHN M. BRISCOE, Orono, Maine 


The New York State College of Forestry ; 
SYRACUSE UNIVERSITY 


Syracuse, New York ’ 


A FOUR-YEAR undergraduate course is offered in General Forestry with the degree of Bachelor of: 
Science and special courses leading to the degree of Master of. Forestry, Master of City Forestry,’ 
Master of Science, and Doctor of Philosophy; a four-year course in pulp and paper manufacture and a| 
short course each spring in Dry-Kiln Engineering and Lumber Grading are given. The Syracuse For 
Experiment Station of ninety acres at Syracuse, the Charles Lathrop Pack Experimental Forest of 1,0( 
acres at Cranberry Lake, the Charles Lathrop Pack Demonstration Forest of 2,250 acres in the Lake: 
George-Warrensburg district, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, a pulp mill, a well-equipped sawmill, a complete dry-kiln plant, a wood-working laborato 
a wood-treating plant, the biological laboratories, and an excellent reference library offer unusual op- 
portunities for research and instruction. Students may elect work in nine different fields. 7 


For further information address NELSON C. BROWN, Acting Dean. 
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Established in 1900 
A graduate department of Yale University, offering courses of study leading to 
the degree of Master of Forestry and Doctor of Philosophy. 4 
_ Special opportunities are provided for advanced work and research in the labor 
tories and the school forests. 


For further information and catalog address 


HENRY S. GRAVES 


DEAN, YALE SCHOOL OF FORESTRY, 
NEW HAVEN, CONNECTICUT, U.S.A. 


